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Variations in Manifestations of Rheumatic Fever 
in Relation to Climate* 
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It is difficult, as Newsholme*, who 
Was interested in this question, found 
many vears ago, to obtaim accurate in 
formation regarding the regional dis 
tribution of rheumatic fever through 
out the world. ‘The statistics collected 


from hospitals by Faulkner and 


White! by 


Seegal 


Harrison and Ievine, 


and by and Seegal’ indicate 
that rheumatic fever is commoner and 
more severe in the colder portions oft 
than in the 


the zones 


warmer portions. 
also found that the incidence of rheu 


temperate 
Seegal and Seegal 


matic fever was greater from 1916 to 
IQIS than from 1OLS to 1925. léxcel- 
lent as these statistics are, they are 
based on diagnoses made in a variety 
of hospitals, and one cannot help but 
wonder upon what criteria the diag 
noses were made. Do these statistics 
represent only those cases of rheu- 
matic fever presenting arthritis, or do 
all of rheumatic 


usually that 


they include cases 


fever’ It 1s assumed 


practically all cases of mitral stenosis 
are instances of rheumatic fever in the 
active, quiescent or healed stage of the 


disease. It is therefore very impor 


tant in investigating the geographical 


distribution of rheumatic fever to 


the distribution = of 


know regional 


mitral stenosis. Meleney and Kellers 


state that though rheumatic arthritis ts 
rare in China, mitral stenosis is com 


mon. Harrison and Levine found 


mitral stenosis frequent in Boston, St. 


Louis and Baltimore, much less fre 


Richmond and 


New Opvyrleans. 


quent in Galveston, 
()klahoma, and rare in 


Wood, 


rheumatic 


Jones and Kimbrough? find 


fever and rheumatic § heart 


disease about half as common in Vir 
Clarke" 


as in Massachusetts. 


emia 


Warfield T. Longcope 


believes that rheumatic fever is alny 


unknown in natives in the. tropi 


defining the tropics as an area 


between 23> 28’ North and South 
states that he did not see a single « 


of rheumatic heart disease an 


1=0,000 hospital cases in Perak, Ma 


Coburn quotes Getz as st 


States. 


ing that in the last 4 vears only thi 


unquestioned cases of rheumatic 


carditis have been recognized at 


topsy at the Hospital of Santo Ton 
| to Cobuy 


in Panama. \ccording 


rheumatic fever is extremely rar 


Porto Rico. In about 500 autoyp 
studied by Dr. Lambert) and | 
Pappenheimer no gross) or mi 


scopic lesions of rheumatic fever we 


found. Ina later series, however. 


autopsies showing rheumatic 
carditis have been recorded, 


The information, therefore, t 


obtainable through published statist 


and from such important pers 


surveys as that made by 


Coburn, ¢ 
to show that rheumatic fever, in al! 
rare 11) 


forms, Is ¢ xceeding]y 


tropics, though rheumatic heart 


case Is not unknown in some tropi 
countries; whereas all the manife 
tions of rheumatic fever are comn 
in the colder portions of the N 
and South temperate zones, w! 


rheumatic arthritis is — particul 


prominent. In the imtermediat 
warmer regions of the tem) 
zones, rheumatic fever is certain] 


“at frequet ( 
Th 


ACC! ra ] 


recognized with as ere 
it is in the colder regions 
graphical distribution, 
Coburn, corresponds to that of - 
fever. 

In analysing the cases at the | 


Hopkins Hospital, rheumatic fey 
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time of observation, the occurrence ot 
hibrillation, the incidence ot 
oy 


of cases complicated by bacterial endo 


auricular 


prolonged time and the number 


carditis. It is interesting to note that 
the proportion of patients with auricu 
with the in 


lar fibrillation imereases 


crease in age, and that bacterial endo 
carditis usually occurs in the younger 
The i 


] 
l 


individuals, percentage of Ist, 


2nd and 3rd degree heart block is 


small, but this is no doubt due to the 
that single electrocardiographic 
records were made in many imstances. 


\-V 


commoner in the 


tact 


The figures show that delay in 
conduction is) also 


younger than in the older patients, 


associated in all probability. with the 


ereater activity. of the rheumatic 
process in the younger patients 


Mates 


equally affected; many more instances 


and females were almost 


of rheumatic fever occurred i1n_ the 
white than in the colored race (‘Table 


[V ). 


tories of these 42 cases and the con 


A careful analysis of the his 


to the hospital 
Table 


which 


dition on admission 


discloses some Interesting facts. 
V records the frequeney with 


various manifestations of rheumatic 


Warfield T. Longcope 


fever occurred during the life of thy 


patients before they were seen im 


hospital. ‘The past listory shows tl 


i 15 there was no history of any 


ness, simulating rheumatic fever, 


In 27, or 19+ per cent, there was 


history of any rheumatic manitest 


tion other than tonsillitis. There w 


a history of some form of. arthrit 


without a history of cardiac disease 


37 patients, or im only 260+ per ce 


(on the other hand, cardiac diseas« 


found to be remarkably common. 


ire 


14 cases there was a history of « 


disease alone, and in 73. patients, 


over 50 per cent, a history of card 


disease either alone or in) combi 
tion with some other manifestation 
rheumatic fever. It is thus) obvious 


that even in the histories of these 


tients cardiac disease is an import 
feature. 

When one analyses the condition 
the patients on admission to the | 
pital, the importance of cardiac dise ts 
hecomes even more impressive (1 
VI). Of the 142 


were admitted with 


patients, onl 
arthritis alone 
one with chorea alone (Ot the ent 
number, 58, or only about 40 per « 
arthritis on admiss 


suffered with 


_ Panne TN or during their stay m= the hosput 
SEX AND COLOR = 
142 Cases or Rurumatic Ft while 135, or over 95 per cent, w 
adnutted with cardiac disease 
Male 72 Female ) : : 
White 59 White 4 showed evidence of cardiac. dis 
Colored Colored | . | 
lored ‘* : '4 while in the hospital. 
| ADL! \ 
Hisvory | ol MLA STAT L ( 2 ( 
142 Ca 
N rth 1 cl ea, card I Cardiac il ‘ 
Ponsallit i] P \rth. and ca 
Chorea alone Chorea al Cu 
“eee. None | Arth., « ( 
\rthrit vd « 
| tal ( 
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agnosis No iagi : \ 


Itis alone Card ease low Q, 
( rea alone I Artnrit lL cardia lis€a 1 
itis and chorea ) Chorea cardiac d " 
\ os) , 
i thoriti Te i 


| he observations upon thes« pa most I] tf these patients presented the 
nts in hospital show quite definitely signs of sease of the mitral valve 

that many of them, though they gave \ comparativel large number also 

! history of cardiac disease and showed the signs of aortic insuffi 


hough they were ignorant of the fact cien¢ n thre ises the signs were 


h it the, had cardiac disease, had | id, those > rt nsulhicien al ne, 
nevertheless, cardiac disease probably though it seems probable that mitral 
lor some vea;rs. diseas List) ¢ sted 1 thes Lses ly 


Che figures thus emphasize the fact @ Tew instances ocarditis or cl 
that rheumatic fever, as we see it, Is Lanesive pericarditis Was present 
essentially a disease of the heart, Without the ns Ot mitral disease 
which may be preceded or accom 


nied by arthritis, often mild 


character, by chorea, by tonsillitis, o1 12 ( RH aren ¥ 

sionally by pleurisy, pneumonia, yay, : 
subcutaneous nodules and skin eruy M 
tions. During the acute stages the 

tse May be very severe or evel \ 

\cute pericarditis occurred 
4 cases, acute pleurisy in 2; sul 
cutaneous fibroid nodules were found 5 
$s 


3 cases. Though many of thes¢ 
tients have died during the healed In 1 ewll these histories of pa 
stave of the disease from the et tients, mal ot whom | have studied 
tects of the cardiac lesions or from in the wards, the fact becomes quit 
su complications as bacterial endo clear that rheumatic fever is prac 


carditis, at least 9 of the 22 autopsies _ tical is mmon m the hospital 


showed that death was associated Baltimore as in the hospitals of Bos 


M some form of acute rheumati to Lhe iracter of the disease is 
Is, The analyses which D1 not precisely the same, for arthritis 
er'' has made of the fatal cases in_ the ere form, is certainly not 
ute and subacute rheumatic fever commot Baltimore ind arthritis, 

show that fatalities during the acute even in mil legree, occurs in only 

ubacute stages of the disease ar it moderate proportion Ot case Cal 

ery rare at the Johns Hopkins diac disease, on the other hand, is e: 

le VII shows the forms of heart In OF per cent of the cases that we 


e observed in the 135 cases \] | ( tudied patients are not otten 
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florid 


severe 


seen in the stage of the dis 


ease, though acute rheumatic 


pancarditis is by no means unknown. 
\s compared with the incidence of 
cardiac disease in other series of cases 
of rheumatic fever, the figures at the 
Hospital are rather 


Johns Tlopkins 


high. Mackie'* states that serious car 
diac disease occurred, irrespective of 
age, in O&.3 per cent of his series of 
393 cases of rheumatic fever, and that 
between the ages of 10 and 15 approx 
78.2 per cent of all cases pre 


imately 


sented evidence of cardiac disease 
during the first attack. = loynton 
found cardiac disease present in 7 


per cent ot 500 rheumatic children 


whom he examined. ‘These figures are 
a high average for those found in the 
literature.'* .\t the risk of redundancy, 
repeated that rheu 


then, it may be 


matic fever, as seen in baltimore, 1s 
essentially rheumatic carditis often of 
insidious onset, with comparatively 


mild acute exacerbations, but pro 
vressing none the less to a chronic de 
forming endocarditis with involvement 
of the myocardium and often of the 
pericardium, and resulting eventually 
The 


accom 


in chronic invalidism and death. 


carditis may be preceded or 
panied by attacks of arthritis, usually 
mild in character or by chorea. 

The carditis in 


rheumatic fever and the insignificance 


predom-nance of 


of arthritis as a feature of the disease 
has been observed elsewhere. Meleney 
and Kellers have called attention to the 
fact that mitral stenosis occurs only a 
little less frequently in Peiping, China, 
than at St. Bartholomew's Hospital in 
rheumatic arthritis 


London, and yet 


is almost unknown in Peiping or in 


North China. 
mitral disease is encountered in Ore 


Coffen'® points out that 


Warfield T. Longcope 


gon with a frequency entirely disp 


portionate to the number of Cases 


rheumatic arthritis, and [louston 


describing SS cases of rheumatic fe) 


which occurred 


> 


vears amongst 115,213 general admi 


sions to the Charity Hospital in Ni 


] 


orleans, emphasized the mild cha 


acter of arthritic symptoms and 


Irequency with which cardiac diss 


occurred (51.1 per cent). 


It seems possible, there fore, th 
rheumatic fever might be detect 
more frequer tly in the South 
States and in semi-tropical countri: 
if the disease were regarded as on 


primarily of the heart, and if it we 


thoroughly appreciated that) arthrit 


is an insignificant feature: an episo 


( 





during a period oft fou 


which may attract little attention 
may be entirely absent 
Cone LUSIONS 

The avatiable statistics concerni 
the geographical distribution of rheu 
matic fever indicate that the dis 
is very rare or almost unknow1 
the tropics, and much less comm 
observed in the warmer portions 
the mid-temperate zones than in 
colder portions. 

In some regions where rheumat 
arthritis is said to be rare, mitt 


stenosis is quite frequently observ 
\t the Johns Hopkins Hospital 


haltimore the admission rate. to 


adult medical wards for rheumat 


fever, in all its forms and in all 


stages, over a period of five years w 
1.37 per cent. The autopsy rate 
rheumatic heart disease over a peri 
of 21 years was 1.66 per cent. ‘Tl 
disease, therefore, is  comparati 
common. 

An analysis of 142 cases of rh 


matic fever studied during this per 
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Colonic Changes in Chronic Arthritis* 


By W. H. Dickson, M.D., C.M., F.R.C.P. (Can.), Toronto 


HE etiology and progress of 
changes in the colon so often 
noted in arthritis have been very 
Where 


many different opinions are held as to 


great controversial — points. 


the cause of a condition and many 
methods of treatment advanced for the 
alleviation of the disease, it is evident 
a true understanding of the basic fac- 
tors has not been reached. The roent- 
genological observations which we re- 
port here were noted on examination 
of patients suffering with chronic 
arthritis. The investigation was car- 
ried out by the permission of Profes- 
sor Duncan Graham, and with the 
collaboration of Dr. A. A. Fletcher of 
the Department of Medicine. These 
observations have proved certain 
phases in the interpretation of the 
colonic disturbances, and we _ believe 
have an important bearing on the evo- 
lution of the disease. 

Goldthwaite and Brown’ pointed 
out the frequent observation of en- 
teroptosis in patients suffering from 
chronic arthritis, and believed the en- 
teroptosis to be either constitutional 
or acquired from faulty body mech- 
anism. Assuming these premises to be 
correct, he and his co-workers treated 
many cases of arthritis by the appli- 


*Read at the Baltimore Meeting of the 


American College of Physicians, March 27, 


1931. 
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cation of belts, improvement of pos 
ture, and regulation of the function of 
the bowels. 

Lane* defined stasis “as such a de 
lay in some portion of the intestine 
but more particularly the large bowel. 
as allows the absorption into the cir 
culation of a larger quantity of toxic 
material than can be dealt with ef 
fectively”. The delay, he remarked 
is brought about by a mechanical al 
teration in the drainage apparatus 
Among the many clinical manifesta 
tions due to colonic stasis, he partic 
ularly drew attention to arthritis 
Lane stated that in early life colonk 
stasis 1s caused by abnormal disten 
tion of the bowel through too frequent 
feeding, or articles of diet of an un 
suitable nature. Later in life it is 
brought about and accentuated by the 
erect posture of the body. He holds 
this posture causes a drag upon the 
principal points of support, tending to 
the promotion of bands and kinks at 
these points. These bands and kinks 
are evolutionary and not inflammatory 
Proximal to these bands and kinks he 
states dilatation and stasis occurs. 

Lane's theory of colonic stasis 
combated by many observers. Bass 
ler® believes these bands to be phys 
iological and that sagging of the colo 
does not necessarily mean colon 


stasis. Daniel* holds these bands to | 
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due to a localized peritonitis. Keith 


does not accept Lane’s idea and denies 
that bands or kinks produce delay in 


the food stream. In defense of his 


statement he submits his own theory 


He has noted in the myenteric plexus, 


or rather intermediate between the 


plexus and muscular fibres, certain cells 
partaking of the character of nerves 
and muscle. This he calls nodal tissue 


1 


+ 
1i¢ 


because of its close resemblance to 


nodal tissue in the heart. His sug 


gestion is that irregularities in impulse 
occur in the nodal 


conduction may 


the colon, and cause stasis 


We have also noted 


mprovement 1 


system of 
as in heart block. 


marked colonic tone 


during spinal anesthesia and follow 


ing a section of the lumbar sympa 


thetic branches. 


Jordan® who long supported Lane 


stressed the roentgenological evidence 


of drags at the ligament of ‘Treitz, 


kinks, and bands in the last part of 


the terminal ileum, the hepatic flexure, 


the splenic flexure and the sigmoid. 
evidenced by 


These he states are 


constriction of the lumen of the bowel 


at the site of involvement, limitation 


of movement on forced inspiration, ot 


palpation and with postural change. 


Jordan’s investigation for years formed 
the ground-work for roentgenological 
study of the colon in colonic stasis and 


colonic dilatation. 


+] 


Kae Smith’ recently discussed the 


1 


relation of the pathology of the right 
lower quadrant to arthritis, paying par 
ticular attention to the blue thin-walled 
toneless cecum, and has obtained relief 
following plastic operation upon the 
large bowel. He emphasizes the pres- 


ence of constricting bands upon. the 


ascending colon, believing the etiology 
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of the constriction to be due to 


faulty fusion in the last stage of mi 


gration, rotation and descent of the 


colon. \s a result of th taulty 
fusion we ea ano le and an 
ascending colo ossessing a mesen 
terv. He states “Given this faulty 
fusion we have the stage set for a 
long chain of events Starting with 
the loss ¢ t e due to advange ng ears 
or a lon tra ue to illness ve | ive 

loss of the lumbar curve, that is the 
shelf on which the cecum rests. With 
the loss the curve the cecum tends 
to prolapse. | n effort to correct the 
Osition ¢ the rolapsing cecum, na 
ture starts the growth of a membrane 
it the ( he right colic artery on 
he mesente ~ ¢ Phi ttaches the 


neum, the colon 1s 
pressure on the 
plexus results (here he evi 


Keith's theory), a 


pports 
spasticity of the distal bowel results, 


with atony of the proximal portion, the 


cecum a the ascending colo1 
Tavlor® collaborating with Smith 

minutely describes the technique used 
n the veentgenological demonstration 


of these changes, and in an 1lluminat 


Gg uiner gives his interpretation of 
the screen and film findings. We are 
heartily in accord with Tavlor’s find 
ings. ()n many occasions have we 


demonstrated the cecum low in the 


pelvis, atonic to bogginess, and on 


palpation have demonstrated a marked 


mobility the cecum at times to 


raising 


where it may be superimposed 


a pombl 


upon the splenic flexure. The de 

formiuty Ot the ascending colon also 1s 
rfte seen due to the membrane de 
scribed by Smith, and the spastic distal 
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bowel is easily demonstrated. Oc 
casionally at the six-hour examination 
the head of the meal will be present 


the 


in the sigmoid, colon from the 
site of the veil on the ascending colon 
to the sigmoid presenting the so-called 
“string type’. 

Our experience however has not al 
to arrive at the 
Drs. 


lowed us saie con 


clusions as Smith and ‘Taylor. 
Of the large number of our cases giv 
ing the roentgenological findings de 
scribed by them, very few indeed pre 
sented any evidence of arthritis, nor 
were we able to elicit a history of any 
attacks On 


the other hand, in the many definite 


simulating that disease. 


cases of arthritis that it has been our 





Fic. 1 
Fics. 1 and 2. Miss C., aged 17. 
years. During summer o 


lesions with moderate cardiac hypertrophy. 
over six weeks of dietetic treatment. 
this time 


Pain and swelling of the metacarpal 
1928 arthritis developed in knees, 
history of sore throats and no focus of infection found. 
29, 1928, wtih moderately severe arthritis of rheumatoid type and also 
Changes are shown which 
Marked improvement in the 
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privilege to examine in collaboration 


with Dr. Fletcher. very few indeed 

have shown changes analogous. witl 

those observed by Dr. Ta lor. 
While it is the eenerally accepte 


theory that arthritis is as a rule se 
ondary to some focal infection, the b 
hef held to a 


rather 


has been degree that 


diet, or improper diet, ha 


some relation to arthritis. LVembertor 


advised diets low in calories and re 


stricted in carbohydrates, and my co 


league in this” investigation, Dh 
Kletcher,'® has stressed the use. of 


diets high in vitamins and low 


carbohydrates. 


MeGarrison in his work on ani 


mals showed that atony of the 





Fic “ 


joints for 
ankles, and shoulders. > 
\dmitted to hospital Septem! 
aortic mitral val 
occurred in the col 
arthritis occurred durt 
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Fics. 3 % 
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as our subjects and making poure 


ng two months of dietetic treatment. Well n 
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ught about by diets ce he ( 
vitamin 3, and suggests changes di 


sturbance of mobility and econd exami 


lower bowel might be of — clongate: nd vet 
origin. Using these re 
(Garrison as a basis, we at flow of the enen 
1 ‘ ‘ +] 
repeat his work, using » rupture the 


ur observations by the use of the lhe rats we wet 
irium enema ( 
Normal rats, well nourished and mee place 

ted upon a diet rich in vitamin Bb n 

were given barium enemas \ftet mad | 
s examination a diet deficient 1 \t 

tamun 1} was exhibited tor several — the | el had retu 
veeks, when a second enema was _ pearan ind it Ww 


j 


diet was again return 
in vitamin |} and a third it was diff 


ministered in a month’s ference etweel! 


Fr 3 }: 


and 4. Mrs. D., age 44 Moderate deg f oste 


ood pressure 178 108 Picture hows ¢ inges 


treatment 
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With this point before us, it was 
assumed that some of the abdominal 
disturbances of chronic arthritis might 
be associated with nutritional de- 
ficiency, and at the request of Dr. 
Fletcher this investigation was under- 
taken in an attempt to prove or dis- 
prove the theory. Our first step was 
to demonstrate the incidence and type 
of colonic abnormalities in arthritic 
cases. When this had been done, we 
proceeded by periodical examinations, 
to demonstrate the effect of suitable 
diet upon the clinical progress, and the 
roentgenological appearance of the 
large bowel. In many cases the re- 
turn to a normal appearance was in- 
deed amazing. In others, and these 
were, we believe, complex cases, where 
nutrition alone played only a mini- 
mum part, the changes were slight or 
absent. It was, however, extremely 
interesting to note that in the majority 
of cases the improvement noted on the 
film bore a close relation to the im- 
provement noted clinically. Latterly, 
we have been able with a very fair de- 
gree of accuracy, to state from the 
roentgenological examination, — the 
amount of improvement, shown clini- 
cally, without any progress history be- 
ing supplied from the clinician. Also, 
it has been possible after the first ex- 
amination in some cases to give a 
prognosis pointing towards failure that 
has been borne out by the patient's 
subsequent course. 

The roentgenological investigation 
may be carried out by use of the 
barium meal or the opaque enema. 
$y the meal, the rate of progress or 
mobility will be demonstrated, and we 


must say we prefer the one-meal 


method to the two-meal one. In us- 


ing the former, observations are mack 
at the time of ingestion and at period 
of six, ten, twenty-four, forty-eight, 
and seventy-two hours. If this is don 
a better understanding of the motilit 
in each case will be obtained. The ten 
hour observation is of great valu 
The head of the column has passed 
beyond the splenic flexure, the right 
lower quadrant is not obscured by coils 
of small bowel, and the appendix if 
filled is better seen and manipulated 
than at the six-hour observation. 

In the vast majority of the ar 
thritic cases examined, we saw no un 
due racing of the meal, the time of ad 
vance of the column's head being 
quite normal. In the cases showing 
hypermotility and spasticity. we were 
frequently able to demonstrate the cor 
stricted ascending colon due to a veil, 
and the markedly atonic cecum, but 
these cases indeed were few. The c 
cum was low in the pelvis, atonic 
type, but not unduly free, demonstrat 
ing that no abnormal mesentery was 
present. The position of the tleocecal 
valve when demonstrated by an 
competency Was normal, thus showing 
no rotation. The appendix when vis 
ualized, in very few of the cases was 
placed retrocecally, or in an abnormal 
position. The ascending colon aj 
peared well filled, often longer tha 
usually seen, no narrowing was 
served, and the haustral markings we! 
much decreased in depth. The trans 
verse colon showed an_ increase 
length, often festooned in_ type. 
haustral markings poor, or entirels 


sent. and the so-called “H”’ format 


was conspicuous by its absence. 
descending colon shows a definit: 


crease in length, varying from a s! 








fil 
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elongation to a marked redundane 
and reduplication with lessened haus 
tral markings. 


The 


dence in our opinion than the meal 


enema gives much more evi 


and in our re-examining of any case, 


the clysma is administered at inter 


vals of about one month, 


the various films at the completion of 


each examination. 


Might we here the 


Stress 
the fluoroscopic screen 1n conjunctior 
During the flow of the 


the whol 


with the film. 


clvsma under the screen, 


bowel may be palpated. The chance ot 
not observing any evidence of narrow 
rotation, is t 


ing, adhesions, veils or 


ereat degree eliminated. Occasion 


ally 


the screen examination, and when the 


mass peristalsis will occur after 


film is made the evidence has been ob 


scured by this. The cecum 


well, it will be placed low in the pelvis, 


and marked lack of tone is noted. The 
transverse diameter of the cecum will 


he increased, and the enlargement will 


be noted extending to a greater or less 


degree up the ascending 


narrowing of the ascending colon will 


he seen that may be due to a veil, nor 


do we see evidence ot rotation. 


The hepatic flexure as a rule may Ix 


noted about the level of the first 


lumbar vertebra, but occasionally in 


the very advanced cases it will be dis 
placed downwards. When the trans 

rse colon fills, it will be noted the 
haustral markings are lessened or ab 
sent, and the transverse diameter of 
tl bowel is increased. The total 
length of the transverse is also greate1 


n usually seen, and instead of the 
usual “H”’ 


I atic 


appearance presented by the 


flexure, the transverse colon 


cf mpat Ing 


value of 


will fill 


colon. No 
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he splenic flexure, the bowel has 
assumed an irregular festooned posi 
tion across the abdomen. The splenic 
flexure is held bout its usual posi 


Loot sen Of ' ] ’ 
u e more advances Cases, 


1 4 ‘ 1 1 j ‘ 


we ve noted a downward displace 
nent there 

The les end ng colon shows a 
redundamn in many cases, frequent 

complet reduplication ot the bowel 
will ted | tone has become 
ess, with haust markings ] ! | 
tne cases si wing extreme change l 
com lete ~ ( tat of the color 1s 
oted 

\s mentiones ( e-eXamina 
ale) has er ( ed ut ol l large 
umbe ese ¢ s¢ These eXanll 
at S e spaced about one month 
part The findings at these periods 
were 1n Many ises very gratiiving 
ed t these observations the cecum 
is held at a higher level in the pelvis, 
the transverse diameter 1s lessened, and 
haustral markings are returning In 
some of the cases this is very marked 
he scending colon shows | bette 
haustratio1 and on measuring the 
on tudina ( mete rT the cecum 
d ascending colon. we have noted a 
decrease of as much as two inches 
he transverse colon presents a less 
ened tra ers ciameter., Its total 
length is decreased, and the haustral 
markings are improved his short 


ascendn gy al d transverse 


to believe the long 


OO eads one 
tudina res play a definite part in the 
cha ves iKInNYg lace Che testoor1 ¢ 
has dis peared Ne return to ird 
the H I r s oted 

The descending colon presents its 
change SO he reduplication will 
e not 1 | e lessened in extent 
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tone has improved, and haustration served under careful control. Som 
is better. The appearance present had been confined to bed for many 
throughout the whole colon is that of | months, previous to the institution of 
increasing tone, returning to or at least treatment. (ne or two were not cor 
approaching the appearance of a nor- fined to bed at any time during the 
mal tonic colon. investigation. At the time that dieteti 
In reviewing the cases examined, of | treatment was undertaken all othe: 
which we now have about two hun- remedial measures were disconti 
dred in the department, the changes — ued, or had never been instituted. 
mentioned above were present in 66 Krom the foregoing observations 
per cent, and improvement was present there seems to be no doubt that ton 


in a great majority. Coincident with and motility of the large bowel ar: 


the improvement of the roentgenologi- dependent on the nature of the diet 
cal appearance, the clinical picture al- and in cases of atony definite im 
so gives a definite change for the bet- provement may be expected by thes¢ 
ter, reaching in some a complete dietetic measures. [urther, the im 
amelioration of the symptoms. provement in the general condition of 

\ll of these cases have been ob the patient and the amelioration of the 





FIG. 5 Fic. 6 
Fics. 5 and 6. N. B., aged 26. Rheumatoid arthritis started in 1922. Some improve 
ment in 1924 following tonsillectomy. Later disease became more severe and from I 
was confined to bed. Admitted May 28, 1928, showing advanced fibrous change in kn 
and ankles, ankylosis of hips and atrophy of muscles and bone. No further focus of 
fection found. The chanzes shown above occurred during four months of dietetic tr 
ment. There has been slow but continued clinical improvement during the cours¢ 


dietetic treatment. 
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mptoms coincident with the ng 
roentgenologi 


+] 


emonstrated by the 


servation, leads us to 


alnutrition is playing a part m 


linical picture of arthritis, and th 


tonic changes are a 


ression of the malnutrition. 


1 
believe Like 


changes 


detinite @} 


These Investigations have been cat 


ed out upon patients with rheumatoid 


rthritis and osteoarthritis, 


] 


and th 


lonic changes above described hay 


been present in both types. The rhet 


matoid-arthritic group has 


shown thi 


ereater colonic change s and the mor 


Fic. 7 


re 


Fics and &. \. E., was in the | 
Ix years ago patient began to devel 
some limitation of movement Four 
ement of right shoulder-joint  foll 
inoma ). Arthritic involvement was 1 
knees and ankles, and then left sh 
ls have been involved (small joints). 
tonsils removed. Three weeks bef« 


um which was prominent (at right sterno-clavicul 


lightly reddened and tender. This swelling la 
moderate improvement in other nts Mar 
lence in hospital, and definite improvement in col 


tal 1 
Da i 
1, 
a4 i 
ight elb 
M 
Shortly 


admiss1 


iroe 


x 
30 I ¢ 
VaTl 1s 
ped mark 
imputati 
en lett \ 
\ 
wit 
t notice 
n admi 
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( | 
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+] 
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ministration of vitamins, especially « 
vitamin B; secondly, a change in the last appears the more effective up» 
balance of diet. He gives liberally 
food high in vitamins such as fresh 
vegetables and fruits, cream, butter, 
eggs and liver, and vitamin B is in- 
creased by administration of baker’s 
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Total Occlusion of the Right Branch of 


the Pulmonary Artery By An 
Organized Thrombus*? 


By J. H. Means, M.D., F.ALC.P., and T. B. Mattory, M.D 


Hl. following case, because of Is; respirat 40, pulse 88, beat irregular 
the apparent rarity of one of thi nd distinct termittent. The lung re 
lesions found, total thromboti P vee 
occlusion of a main branch of the =. . sl 
monary artery, and the interest ot pa t] 
phvsiological connotations, 1s cor the rt I vas sclerosis of the 
sidered worth reporting ee | arte the day after entry hn 
' emipl { left 

The existing literature contains but asl 


cases of such occlusion of a man Duri t | ving t : indefinite 
neh, although multiple thromboses — pulmonar eveloped which wer 
the smaller arteries appear fairl 
common \ case of that sort has re 
cently been reported by Frothinghat 
monographic article by Posselt® in \utoy main trunk of the 
OQ reviews thoroughly all types of os , a , di 
pulmonary artery disease, and may be 
considered to cover the literature up to herent to 1 ill \ttached to it were 


that time. He was able to find onl everal small reade! | tresher 


; é ‘ ere | adherent 
ete cases Ol complete occlusion j 
é é L Mie ri t 
t pulmonary artery or one of tl { t i plet 
! ir branches ] cclud Ider thrombus, which was also 
he first was that of von Jurgenset 
. T é 1 é tne! i 
he summarized as tollows , p 
e patient was a male, sixty years botl t hrombi ere present bk 
had had dyspnea for several vear tweel I mnae ¢ Cat 
become distinctly troubleson ventricl valve il 
e last six weeks. Physical exar malit | s showed intersperss 
ved dyspnea ind marked cval ireas ems el i : of lay ‘ \ t¢ 
small ‘ pre te 
the Med il Clini and Patl los miliar t reu Va Poul t tu 
tor\ the Massachusetts | ( 
1 ] al ' ‘ 
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though von Jurgensen assumes in his discus 


sion that the lungs must have been nourished 


in this way. 

Posselt also found two cases re- 
ported by Hart. They were in brief as 
follows: 

Case /: A woman with signs and symp 
toms of heart disease consisting of a mitral 
systolic murmur, dyspnea and cyanosis, pat 
ticularly of the fingertips, died under ob 
servation in the hospital with symptoms of 
gradually increasing decompensation 

The autopsy showed marked cardiac hy 
pertrophy of both the left and right sides of 
the heart. There was a well marked mitral 
stenosis with a fresh verrucose endocarditis 
A thrombus was found in the pulmonary ar 
tery which completely occluded the main 
stem and the right primary branch and par 
tially occluded the left primary branch. It 
showed definite lamellation and evidently 


had been deposited in layers. There was 
well marked organization at the periphery 
The lungs showed extensive pleural ad 
hesions. They were normal in volume, only 


slightly increased in consistency, crepitant 
throughout, and very rich in blood. 

Case 1]: A man with symptoms of tabes 
dorsalis of five years’ duration developed a 
pyelonephritis. ‘Three weeks before death he 
developed what was apparently a_ slight 
bronchitis but associated with it was a 
marked impairment of his general condi 
tion (“Storung des Allgemeinbefindungs” ) 

At autopsy a pale, grayish-red thrombus 
with indistinct lamellation was found which 
completely occluded the main stem and_ thi 
right primary branch and partially occluded 
the left branch. There was no cardiac hy 
pertrophy. The lungs were of normal 
volume, air-containing throughout and 
hyperemic. In the iliac vein an older, total 
ly occluding thrombus was found. Micro- 
scopic examination confirmed the organiz: 
tion at the periphery of the lungs in both 
cases. In neither case was an increase in 
diameter of the bronchial artery demon 


strated. 


Barnes and Yater* in 1929 reported 


a case of thrombosis of the large pul- 


monary arteries. 


\ man of 34, was seen first in August 
1926, when he complained of dysphagia at 
vomiting associated with marked dyspnea or 
effort. Fifteen months previously he 
had a septicemia following a hand infecti 
and four months previously a sudden atta 
of pain in the left chest, worse on dec 
breathing, and a week later similar pain « 
the right. Examination revealed no ade 
quate explanation of these complaints 
positive Wassermann was found and ant 
luetic treatment was giver He graduall 
improved and got back to work In 1 


autumn of 1926 there was some suggesti 


f lung abscess, but this did not persist 


Qn re-examination in March and Octobr 
1927, and March, 1 28, there was found ey 
dence of congestive heart failure, mark 
cardiac hypertroph and gallop) rhythi 
The pulmonic second sound was great 


accentuated and the electrocardiogram show 


right ventricular preponderance He gt 
ually became more and more dyspnei 
edematous and died of progressive card 
failure in September, 1928 In the | 
stages ot his tIness he developed 


erythrocytosts. 
The significant autopsy findings were 
thrombi in the main trunk of both 


; t 


monary arteries and hypertrophy of 


right ventricle The thrombi were det 
white masses, about 4 cm. long and 0.5 ¢1 
1.0 cm. 1n diameter, in the pulmonary arteri 
between the main trunk and the subdivisi 
oft the arteries into their branches TI 


thrombi greatly reduced the lumina o 
arteries, the right more than the left. 17 
were firmly adherent to the walls 
irteries were not sclerotic and appeared 
be dilated. The heart valves were norn 
except for the mitral, which showed s 
verrucose, rheumatic endocarditis 
coronaries were not sclerosed but appeat 
dilated. Some chronic adhesive pleuritis 
lateral) and pericarditis were found, 
bronchiectasis with abscess-formation in 
base of the upper right lobe. Grossly 
lungs showed little other evidence of 


ease. 
The authors comment on the u 
usual problem in diagnosing serious 


heart failure without obvious exy 














t 


Occlusion of the Pulmonary 


Artery 


419 





420 


he was laid up with an attack of renal colic 
The X-ray showed 
felt in view 


with marked hematuria. 
stone. Both Dean Lewis and I 
of his heart condition and the comparative 
harmlessness of the stone in the kidney that 
an operation should not be done.” 

upon his 
Balti- 


for several 


In 1922 he had an operation 
thyroid by Dr. J. M. T. 


more. He had had a 


Finney of 
goiter 
vears and it was apparently a familial affair 
occurring also in three or four of his im- 
mediate relatives. Dr. Finney wrote to us 
as follows: “He presented himself to me in 
the summer of 1922 with large, toxic, mul- 


tiple adenomata of the thyroid. He was 


suffering from the trachea, as 
well as from toxemia. 
“Althcugh he was not a good risk, I ad- 


was done in June, 


pressure on 


vised operation, which 


1922. The thyroid proper was pretty well 


displaced by several large adenomata, which 


involved pretty much the whole gland. 


They were partly sub-sternal and _ partly 


above, displacing the trachea quite markedly. 
Operation was made more difficult on ac- 
count of free bleeding from the large ves- 
sels, as well as from the size of the gland, 
and from the fact that a large adenoma was 
delivered with 


retro-sternal and could be 


difficulty. Only a small portion of the 


glandular tissue was left; that 


ior, and was thought to be sufficient to pro- 
vide function as well as to insure no injury 


Was poster- 


to the parathyroids.” He made a satisfac 


and some dyspnea which had 


tory recovery, 


been present before operation disappeared. 
In fact he became wonderfully well. 

In other respects the past and family 
stories seemed unimportant. 

The symptoms which led up to his final 
illness began in September, 1928, with slight 
This was relieved for a 
digitalis. In November, 
Dr. Herrick, “he had an 


respiratory tract 


dyspnea on effort. 
time by 1928, ac- 
cording to acute 
infec- 


influ- 


and very violent 


tion, resembling in every respect the 


enza we had in 1918. His temperature was 
about 105 He had no leucocytosis. There 
was definite consolidation in patches. He be 


came extremely cyanotic and orthopneic and 
it looked as though he were going to die. 


heavily digitalized and he 


He was 
pulled through.” 


pretty 
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He made some improvement after the in 
fection, but was never really well again. Ih 
January, 1929, he got to Florida, but the triy 
bady that he led a bed or 


tired him so 


wheel chair existence there. He was hay 
ing definite cardiac symptoms, dyspnea, and 
edema of ankles. In March he 
to Atlantic City where he stayed in bed for 


slow and 


was moved 
digitalis, with a 
During this time he 
May he 
After ar 


two months on 
gradual improvement. 


nosebleeds In went 


had _ several 
to his summer home in Vermont. 
riving there he stayed in bed for two weeks 
diet. By the 


on digitalis and a_ restricted 


middle of June he was much better ; he could 


lie flat, breathe fairly well and walk slow 
ly about the garden. 
This improvement was maintained until 


the beginning of October, when his dyspnea 
and edema of his lower extremities returned 
gradually increasing in degree. From Oct 
ber 10 on he had orthopnea and during the 


two weeks or so prior to entry, gradually 1 


creasing cyanosis. He had had _ practically 
sputum and no pain in tl 


There had 


night, but 1 


no cough or 
chest or palpitation. been som 
attacks of 


sudden dyspnea, choking or 


restlessness at 
wheezing. N 


headache, visual disturbance, nausea or 
vomiting had been present. There had 


been considerable heartburn. He had had 
nocturia, once per night, during the sun 
mer, with apparently a fairly normal total 


output of urine. 


As he was steadily getting worse it was 


decided to transfer him to the Massachusetts 
General Hospital. 

On arrival (November 11), after an 
hundred and fifty mile motor ride, which he 
stood surprisingly well, examination shows 
him to be a cyanotic, orthopneic man w 
Cheyne-Stokes 


(morphine ). 


breathing and pin p 
The 


intensity and 


pupils cyanosis was 


medium generalized. ‘1 
heart 


in the mid-axillary line and 


was enormous, the left border being 


there was 4a 
heaving impulse over a wide area in the sixt! 
interspaces. No enlargen 


and seventh 


to the right was made out, nor any incr 


in supracardiac dullness. There was a | 
double murmur audible over the entire 
clay > 


the 1 


cordium and outward along the 


and, to a slight extent, up into 
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ent weeks or possibly months. The 


right lung, however, showed no trace 


of necrosis or of scarring. It con- 
tained much less blood than the left 
lung, which presented the usual pic- 
ture of chronic passive congestion. It 
was smaller and slightly less crepitant 
than the left, yet it contained air 
throughout all portions and showed no 
evidence of collapse. 


The absence of necrosis could of 


course be explained only by the 

velopment of a compensatory circul 
tion. lvidence of this was read 
found. Three arteries of unusual si 
led into the hilus region. The fit 


was evidently a greatly hypertrophic 


bronchial artery, estimated to be tou 


times the diameter of the norn 
bronchial artery. ‘lwo other vess 
of unusual size compared with conti 


specimens, ran along the sides of 





Fic. 1 \nterior view of the lungs one-third the original siz Che right 
artery has been opened to show a completely occluding thrombus, which on mict 
examination showed early organization at its peripher The right lung is. s! 


smaller than the left but shows no infarction. 
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trachea anastomosing atl their lowe ized tl 


‘ 


ntinuous with the large t 


( 


ls with the hypertrophied bronch 


tery, and passing into the right hilus esting that « 

hey were traced upwards into the four 

k where they probably arose fron tions of the I ] 
inferior thyroid arteries whicl he « 


pply the trachea, though the disse 


was not carried high enough t few red blood ce 
lemonstrate their origin. sent 
Further examination of the right whicl 
» revealed several other findings el 
terest. In the region of the hilus 
\ an irregular, pyramidal, caleify ve 
partially ossified mass appre 
mately 3 by 3 by 2 cm. It complet pithel 
surrounded the primary bronehi: show 
ranches which passed unobstruct 
hrough the area, though then 
were calcified. It also surrounded the 
rst branches of the pulmonary arte) 
hich passed through the area witl 
rrowing of their lumina TI tw 
were, hi weve,r, occluded bv throm) Vert t¢ 


+] +1 
main artery, but in this regio1 
Was redder, soTter, less a C1 


d apparently ot more recent 


roscopic examination of this re 
ed Mass almost Ce 
17 
nize nd partiall ueih 
Ss tissue in which were nun 
ssifi ci 
( I Te ( ( I Cull 
+t ind places 
\ 
( narrow Lo to ( 
( irea suggestive | 
_ uld 1ci¢ ined 
e pulmonary arteries bey \ 
of thrombosis were entirely no 
appearance until the peripheral ny 7 
on of the lung was reached, wher Vel 


were found partially or « 
occluded by fibrous plugs 


appearance ol completely 


{ 
Wort 
} 
{ 
( 
( 
| 
\ 
( 
| 
\ 
{ 
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Fic. 2. 
bronchi laid 
the greatly 
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The hilus of the lung viewe 
open. The aorta has been 
hypertrophied bronchial artery 


d from 
dissected 
passing 


behind 


free and 


behind 


with 


the 


the tr: 
reflected 


hilus 


ichea and 
laterally 
glands 





prin 
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matology. .\n incidental finding was other hand it seemed fair to assume 


~ 


i calculus in the right renal pelvis with that an embolus could not have been 


in adjacent papilloma of the epithe totally occluding trom the start since 
lium. so sudden a strain upon an already 
DISCUSSION damaged heart would almost certainly 


a Q have been immediately fatal, or would 
The variety of unusual lesions | :; : 

have produced clinical symptoms of 
found in this patient makes attempts 


: ae which we have no suggestion in the 
at interpretation of their interrelations 
histor \ medium = sized embolus 


both interesting and_ baffling. C 


; might well have lodged in the right 
genital bicuspid valves are ordinarily 


. , pulmonary irtel producing at first 

competent and the stenosis and_ re 7. s 

e only a partial occlusion, but gradually 
curgitation, evidence of which was : 

YTOW G iccretion nto a mass 


noted first at the age of thirty-six, ons 
: ; . whicl completely filled the artery 
must be considered an acquired lesion ae tp 
— * ; his would have allowed time for the 
Syphilis was readily ruled out by th 


: : ; oe development of the rich compensator, 
serologic studies in life and by the au Fi, aad 
an - circulation supphed by the hypertro 
topsy findings. The process might have aye 
; ee . , ned rronchia arte! and the a 
been either rheumatic or arteriosclerot : oa 
ee nastomosing tracheal branches lhe 
i¢ im origin, the latter seeming to us Ae 
; umerous partially or completely o 
more consistent with the anatomi 


. . . , literated branches of the ulmonary\ 
findings, with the absence of mitral it : 

;, artery tound in the peripheral portions 
volvement, the late onset, and the lac! , , 


of history of rheumatic fever. of both lungs might be the result of a 
jan , shower of minor emboli which had 
The renal stone was evidently 

heet completely o1 anized and partial 
side issue and the goiter, past hist ie, = ' 
with no probable bearing upon the Byres 

present illness. The case is interesting from the 
The complete plugging of the pul pot of view of morbid physiology in 

monary artery without necrosis, with that it proves that an entire lung may 

the probable duration of lite of weeks be separated trom its pulmonary at 
to months since its occurrence struck "TY Supply and suffer no myjury ot 
us as quite remarkable. “Two possibili any sort provided th | occlusion 1s 
tes came up for consideration, the gradual lowing time for the estab 
local formation of the thrombus, or an !shment of a_ collateral circulation 
embolus from some undetermined  'tem the aorta he situation reminds 
source. Local thrombus formation al-  OM€ Of those cases ot chronic total ox 
ost always presupposes local vascu-  ¢lusion of both coronaries without his 
‘injury. It was not thought that the tory of the characteristic picture of 
lciied mass in the hilus of the lung oronal occlusio1 The effect of 
uld have been responsible, for al slow closure of the pulmonary artery 
ugh it completely surrounded the 's evidently different’ from sudden 
ef branches of the artery, it did not shutting off, as from embolism ot 


4 : ly Tat) 7 \ rol } nict : 
rrow them and their inner surfaces vatlo whic Cases the picture ol 


re in no wav involved. On. the infarction Is produced Sauerbruch 
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and Gruns® experimentally found that 
even a main branch could be tied with- 
out disastrous consequences, but that 
fibrosis and shrinkage of the lung de- 
veloped forthwith. They also have 
shown _ that 
bronchiectasis and tumors there is pro 
the 


in man in cases. oft 


duced a marked shrinkage of 
Lilienthal’ describes one ligation 
left the 


pericardium for abscess. 


lung. 


of the main branch within 


The patient 
after 


Soon 


survived the lgation but 


wards drowned in pus from the ab 
SCess. 

With regard to the collateral bron 
arterial circulation the 


Mathes* is of 


chial work of 


Holman and interest 
These investigators found marked di 
latation of the bronchial artery sup 


plying a lobe contaming an expert- 
mentally produced abscess. 

Krom the clinical point of view it ts 
of interest that such a gross disturb 
ance in lung circulation can exist with 
out altered physical signs in the lung. 
Since there was neither collapse nor 
edema, there was nothing to alter the 
percussion note or change the fremitus 
or breath sounds. 
The 


plains the cyanosis, for which no ade- 


thrombosis undoubtedly — ex- 


quate explanation had been found dur- 


ing life, but which was thought to 


point to a lesion in the pulmonary cir 
cuit. Deep cyanosis is characteristic 
of other pulmonary artery diseases, so- 





J. H. Means and T. B. Mallory 


called \verza’s disease, for examp! 


and is probably to be explained on t 
basis of diminished aerating surface 
which blood can be exposed with co 


sequent greater reduction of hen 
globin in passage through the lungs. 
lo the 


tributed to the heart 


what extent thrombus 


failure is imp 


sible to say. The patient was entitl 
congestive heart failu 


to die oft 


without it. Our guess, however, 
that it probably importantly accelerat 
the failure. The hypertrophy of 
right ventricle would substantiate 


The 


increasing the 


view. thrombus could do 
both by anoxelmlia, 
producing pulmonary | 


well as by 


pertension by diminishing th tot 
the 


diameter of pulmonary 


tree. his seems to have h ippened 


the patient of Barnes and Yater 


also in that of Jump and Bauman: 


Cone LUSIONS 


Total thrombotic occlusion — « 


main branch of the pulmonary art 


may occur without damage to 


lung provided it develops — slow 


enough to allow for the development 


of collateral circulation through 
bronchial system. 

Such a lesion may produce no lo 
in the lungs but the presence 


signs 


ecvanosis and right-sided heart failure 
without other obvious cause may su 


gest its presence. 
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The Therapeutic Use of Oxygen in Heart Disease* 


By ALvAN L. 


INTRODUCTION 
XYGEN is the fundamental re- 
quirement for the transforma- 
tion of energy in the body. A 
normal supply of oxygen to the tissues 
in an individual living at sea level at- 
mospheric pressure is maintained es- 
and 


by intact respiratory 


Although the me- 


sentially 
cardiac systems. 
tabolism is not altered by an increase 
in the oxygen supply ( Voit,’ Pfluger,’ 
and Benedict and Higgins,’ ) reduction 
in the normal amount of oxygen fur- 
nished to the 
found alterations in the chemical proc- 


tissues results in pro- 


esses of the hb aly. A state of oxygen- 
want or anoxemia may be produced by 
a diminished concentration of oxygen 
in the outside air or through an im- 
pairment of the respiratory or cardiac 
systems. 

Histor’ 
effects of 


have 


The 


been observed by many physiologists, either 


direct oxygen-want 
through studies at high altitude or through 
experiments in chambers in which the par- 
Head- 


ache, nausea, and vomiting, irrational states 


tial pressure of oxygen is lowered. 


and mental depression are common symp- 
toms. The pulse is invariably elevated. The 


respiration is frequently periodic in char- 


*Presented at the Baltimore Meeting of 
the American College of Physicians, March 
From the Medi- 


Physicians and Surgeons, 


23, 1931. Department of 


cine, College of 
University and the Presbyterian 


York City ; 


Columbia 
Hospital, New 
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shall 


Want 


acter, changing to rapid = and 


breathing. In abrupt and severe 


oxygen, delirium, coma and cardiac tailur: 


Bancroft* ). 


( Haldane, ! 


Terray 7 


occur, 
Von 


production of severe 


found, as a result of t 


anoxemia, an increa 


in the excretion of carbon dioxide, increased 


elimination of nitrogen and a 


marked pr 


duction of organic acids. Schneider, Tru 
dell and Clarke’ 


carbon dioxide in periods 


also observed an increas¢ 
elimination of 
anoxemia which was immediately reduced | 
Krogh* report 


the inhalation of oxygen. 


a decrease in the 


rate of oxidation when th 


oxygen supply to the tissues was diminished 


when tl 
| 


beyond a certain point, namely, 


oxygen pressure in the inspired air fell be 

low 83 mm., or atmospheric pressure of 4 

mm. 
The 


of the 


role of oxygen-want in the produ 


tion symptoms of heart disease 


not been clearly understood Previ 


studies bearing on this factor will now 
referred to. Means and Newburgh" 
a diminished oxygen saturation oft 


venous blood in cases of cardiac decompet 
confirmed 


Harrop 


sation. These results were 
by Lundsgaard!”. 
that a 


saturation 


amplified 
showed diminished 
Cases Ot cardia 


W oodwell! 


oxygen 


Was present in 


insufficiency. Barach and 


ministered 40 to 60 per cent 
short periods of time and observed that 
both the 


saturations 


and vet 
\\ he 1 


arterial anoxemia was due to passive « 


increase in arterial 


oxygen occurred. 
gestion and edema of the bases of the lu 
raised th 


level 


saturation see! 


oxygen treatment regularly 


terial saturation to the normal 


elevation of the venous 


largely dependent upon the increas 


arterial oxygen saturation. Diminutior 


arterial XVgel 








wh 
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cyanosis and slowing of the pulse were the tor bserve res] 
tstanding objective changes Chere Va I se in the carl xide concentration 
some Cases an increase in carbon dioxide the expired it teresting to note that 
ntent of the arterial and venous blood. [1 In nor ! ving in hig KV et 
two cases of right bundle branch block, a atmosphe \. Campbell noted ar 
decreased notching and a diminished height rease in ti te ne 
the R wave were present during the 1 rbon dioxi 
halation of oxygen. Recentl Baker reported a 

Beddard and Pembrey'® found the car indle brancl which inhal 
bon dioxide of the alveolar air reduced 1 xvgen re ted im a disappearance f the 
cases of cardiac decompensation. This was berrant ventricular complexes and str 
confirmed by Fitzgerald'* and later | ing improve t intraventricular 
Porges, Leimdorter and Markovici wl ictivit 
observed that the alveolar carbon dioxid 

, , LESI is 
was low im cases ol Cardiac aiseast 
whom dyspnea was present and normal 1 n this communication we wish to 
| ; ) 1 — ' ' , 
those without dyspnea. Peabody!" obsery present the results of studies of the ef 
1! some cases of cardiac disease, that , 
; : ‘ rects ) cre tnerapy in various 
owered tension of the alveolar carbon diox : 

: . . ty1 ~ neart ¢ ~ se adone in coilaborl 
ide was present during the dyspneic peri , 

, , ene ++} \\ ’ } i ' » 
followed by a rise when compensation was ation with D. \W. Richards** and R. L 
regained Levy it the Presbyterian He spital, 

The relation between the alveolar and at Vew York during the past three 
terial carbon dioxide tensions was. studi 

: ( rs ‘e ce one ot the hat dic ips 1) 
I Peters and Barr who tound that the : ' ' 
' : 1 the previous studies of the therapeuti« 
alveolar values were decidedly lower that 
, , 
: - © ie — —_—.~ + was o 
the arterial in advanced decompensation. The Use OT ONVEE as been that it was gen 
same observation was noted by Campbell erally administered ineftfectivelvy, we 

na , »1S 1 1 ‘ 1 
and Poulton shall note brietly the methods of 

lhe carbon dioxide dissociation curves of , , , 
: OXVECI herapy which we employed 
the blood were tound by Peters and Bart ae ee : 

; ' the Barach oxvgen chambet and 
to be at normal levels in mild or moderate 
cardiac insufficiency but definitely reduce xygen tent“’ were employed to admin 
in certain cases of advanced heart failure ister 40 to 50 per cent oxygen In the 
particularly those with marked cyanosis oxvgen chamber a constant tempera 

Il | 7 

| Oo mc ration ot Nn arteria torr ] hy We ; 
e H-ion concentratior the irte ture and wmudity regulation was 


bl d in cardiac disease may be altered | | { ' 1 
achieved and in the oxygen tent the 
ciated pulmonary or renal disease, a 


; hiasiticiaditibiiidies » howe es wa al 
ministration of morphine and other compli temperature was kept below 7o d 
; a sana = en ner 
cating tactors In general it has been re grees and the humidity below oY VP 
ported to be within normal limits in mild or ent. n the treatment of patients 
moderate degrees o art failur d defi f t . 
ite degrees ot heart uilure an I with dvspnea it is of the greatest 1m 
acil in extreme tailure, with returt ' , , 
portance not onlv to be ccurate in the 
rmal when compensation was restored 
determinatio ot tl OX) 1 Ol 1 
ters and Barr!) Instances of peter = OA" ae 
ine pH in a few cases of cardia tration emploved but also to provide a 
nea have been reported by Campbell omtortable atmospheric environment 
Poulton!9, Oxygen thera will not be successful 
1908 Beddard and Pembrey observer 1 
nee if types of apparatus are used which 
the inhalation of oxygen resulted , 
; 0 or ettect é CTIOVE the he I ind 
ised pulmonary ventilation in a patient 
. : mi ST 1) 1 T mat | 17 
cardiac insufficiency This finding w moisture enim : the es 


reported by Campbell, Hunt and Poul iddition to turnishn 10 to 50 pel 
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cent oxygen in the inspired air. In 
some cases when lower oxygen concen 
trations were employed, the nasal 
catheter was used to furnish 30 to 35 
per cent oxygen as described in a pre- 
vious article**. 

We wish to report upon the thera 
peutic use of oxygen in twenty pa 
tients who may be classified under the 
following four headings: 

1. Congestive heart failure due to 
primary cardiac disease. 
develop 


2. Cardiac insufficiency 


ing as a sequel to chronic pulmonary 


disease. 

3. \cute coronary thrombosis 

4. Coronary arteriosclerosis with 
chronie cardiac pain. 
1. CONGESTIVE Heart FAILURE DUE 


ro Primary CarpiAac Disease? 


The effects of living for two to five 
weeks in an atmosphere containing 45 
per cent oxygen were studied in eight 
patients with congestive heart failure 
by Dr. 
though there was a considerable varia- 


Richards and myself. Al- 
tion in their pathology, from a clinical 
standpoint they were all cases of ad- 
All were 


dyspnea at 


vanced cardiac insufficiency. 


cyanotic, suffered from 


rest, and all except one had marked 
orthopnea and generalized edema. ‘The 
patients were first observed from one 
to eight weeks on the ward on routine 
treatment. When there appeared to be 


no further clinical improvement or 


when the patient was definitely losing 
ground, transfer was made to. the 

*Complete data in paper by Barach, A. I,., 
and Richards, D. W., Effects of treatment 
failure, Arch. Int. 


with oxygen in cardiac 
Med., 1031, xIviil, 325. 


Alvan a Barach 


oxygen room where the patient in 
spired 45 per cent oxvgen. 

In four patients who suffered from 
degenerative heart disease characte1 
ized by intense dy spnea and orthopn 
marked cyanosis and peripheral ed 
ma, the major effects of residence 
an atmosphere of 45 per cent oxyger 
were: 

(1) Marked 


ment, decrease of 


subjective improy 


CVanosts, relief ot 
dyspnea, orthopnea and cough, begi 
ning generally within three hours after 
their entrance into a high oxygen at 
mosphere 


(2) Increase of urinary output and 
disappearance of edema, of gradual 
reaching | its 


onset and usually not 


maximum for three to five days. 


three patients a return to normal 


mospheric oxygen resulted in ad 


creased urinary output and a return 


edema. Raising the oxygen concet 


tration again brought about a secor 
two, this 


diuresis. In sequence was 


obtained both by transferring the 


tient from the oxygen room to 


ward, and by lowering and raising th 
oxygen within the chamber without 
moving the patient. 


> 


(3) Increased arterial oxygen s 
uration, 

(4) Sharp rise mm carbon diox le 
content of arterial blood, and in « 
bon dioxide curve level, in high o 
ven, 

(5) Decreased pulmonary vent 
tion. 

(0) Lowered pulse rate. 
case of one patient 


(7) In the 


/ 
other measurements showed: L) 
slight increase in cardiac output, () 
sharp fall in blood lactic acid trom 
to a normal value of 7 n 


22.0 mg. 
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In these cases, all of whom may wed pra 


said to have improved in 45 per cet 


Vee, there were othe chane ' ‘ , ‘ : ra 
which occurred, although not constant , = 4 
lowere | respiratory rate. lowe 


«ly temperature, decreased basal met 


olism, slightly higher arterial pli ! t ( 
crease mm vital capacit and ta 
blood count and hemoglobu ' 
Two other cases had vivanced ! rte ‘ 1 t ward 
clive rheumati heart disease wit! \ ( 
mosis, generalized passive 
stion, edema, and irregular. t: \ 
subjectively, they were more comtort 
e and less spneic 1 high o ( een 
their cval s was somewhat 1m] \ 
comparative Measurements on o1 . ' 
( s] wed il cre rte 
( saturatiol ron SJ to Oe? \ 
t here was in each case n 
( ris ( rh } an cle Cl f 
el Littl change howevet l 
red the edema nd there w . 
enc juresis Llowevetr the 
ent was removed rathet Tite \ ‘ 
m 45 per cent oxvgen to the w t l 
\ e she rapidly went imto « 
| 
with renal suppression for 20 | 
hlood pressure, and protouw 
il 
STS Llet arter1 l oxvgen - ; 
wan went down to S41 per ce , 42 | 


measurement was taken whet af : + immer . 


t was receiving four. liters Sh. 

en per minute by nasal cathetes tint n nough t 
dioxide dropped to the remat ul ut t tv 0 i change 

low value of 20.4 volumes pet ! tput tive 1 intake 


ind arterial pli fell from 7.44 


7 \fter return to 45 per cent 1 4 cy D 


hamber. she recove red quit klv t . LI 
rmer state. During the next 24 
she passed 1OOO Cc. of urine I] ( { theray were 


two patients both showed low studied case fF 


pulse rate while in high oxyget sufticiet lue t Dre chronic 
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pulmonary disease: two cases of 
pulmonary tuberculosis, two cases of 
fibrosis of the lung and one case of 
emphysema. In these patients, treat- 
ment with oxygen was carried on dur- 
ing a period of two to seven months. 
The tuberculous patients had active 
tuberculosis with extensive pathology 
in their lungs. They were both dys- 
pneic at rest, cyanotic, with an elevated 
temperature and pulse rate. In each 
instance, residence in the oxygen cham- 
ber was followed by increase in com- 
fort, lessened dyspnea, and other evi- 
dences of clinical improvement such as 
increased appetite and lowered pulse 
rate. In one of them the symptoms of 
respiratory failure were extreme, and 
the inhalation of 45 per cent oxygen 
until the 


appeared to prolong life 


acute processes had somewhat sub- 


sided. No effect, however, was noted 
on the progress of the tuberculous le- 
sion itself. In one who had been in 
the oxygen chamber for two and one- 
half months a marked rise in arterial 
associated with 


carbon dioxide was 


the increase in the arterial oxygen 
saturation. 

The first patient with fibrosis of the 
lung was a woman of forty-nine years 
of age who suffered from progres- 
sively extreme dyspnea, marked cyano- 
sis, and paroxysmal coughing for two 
years. Her respirations were 60 per 
minute, very shallow, pulse rate 110 
She was kept in an 


Dur- 


without fever. 
oxygen chamber for six months. 
ing the first month her respirations 
declined to as low as 28 per minute, 
pulse to So with relief of dyspnea and 
complete disappearance of coughing. 
however, 


The fibrosis of the lung, 


steadily advanced and it became neces- 


sary to give her increasing concentra- 


Alvan L. Barach 


tions of oxygen, from 40 per cent at the 


start to 55 per cent at the termination 


of her illness. She died as a result of 


cerebral thrombosis. A week before 


her death the arterial oxygen satura- 
tion was & per cent and the arterial 
reached 


carbon dioxide content had 


the extraordinary figure of 132.1 vol- 
umes per cent. (In the cases of con- 
gestive heart failure relieved in high 
oxygen, the arterial carbon dioxide 
content was elevated from a range of 
35 to 40 volumes per cent before oxy- 
gen treatment to 45 to 70 volumes per 
cent after oxvgen treatment.) In the 
second case of fibrosis of the lung 


which was associated with marked 
cardiac insufficiency the arterial carbon 
dioxide content rose from 35.4 volumes 
per cent to 09.9 volumes per cent and 
subsequently as improvement in pulmo- 
occurred dropped t 


nary function 


48.9 volumes per cent. This patient 
for a period of tive months appeared 
W hen- 


ever oxygen was discontinued he be- 


unable to live without oxygen. 


came dyspneic, cyanotic, and began t 


accumulate edema fluid. However, at 


the end of five months oxygen theray 


was stopped without recurrence of 


symptoms of cardiac or respiratory 


failure. For eight months he was able 


to go about on restricted activity with- 


out distress. .\t the end of this time 


slight symptoms of cardiac failure be- 
came evident and the patient was put 
on nasal oxygen for a varying number 
of hours (2 to 4) during the day 


The patient with emphysema was 2 


nro- 
TO 


man of fifty who suffered from 


gressive impairment of — pulmonar) 


function for a period of seven years. 
At the time he was seen cardiac 
sufficiency was so marked as to presagt 
intensel} 


a fatal outcome. He was 








cul 


sult 
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cyanotic and dyspneic, gasping at In sud +] latie inane of a 
every breath, with a rapid pulse of _ brane! fF +h, pais ‘atiiitee didi 
quality. lle was treated in ar results ay rupt interference with the 
gen tent with 50 per cent oxyger blood supy f the heart whic] 
ten days with disappearance of — duce tial state f shoc Ihe 
nea and cyanosis. His pulse grad levcree of and ails 
u improved in volume and dropped foll : ; oe 
O to 7O \fter continuous tion of 1 cluded vessel. as wel 


vgen at 4.0 liters a minute s on the tribution and anastomoses 

ugh a catheter for one montl 
catheter treatment was conti! individu t re ti1 ire 

ued tor six to eight hours daily, for on I tarction re ons 


ine’ three months \ fter , tor neoective 


( d he was able to resume an failure 1 nsu Phe cardiac 
ictivity without oxvgen hecomes ¥ ! | otten irregu 
\c E CORONARY THROM ) I ren I [ tivel low evel 
( IST ( ( 


1} levy and [| studied the effects 


he administration of 45 per cent | es 
gen by means of thi oxvgen tent 
ur patients suffering from cot i , 
thrombosis \ll were critic: r. 
( \ 


The following observations wet 
these cases 


Subjective improvement occu 


v { Culatl ulitil 
red in trom one to three hours afte a oan 

( ( ] ul ( 

the administration ot Oxygen was In ver fror f ute funetional :: 
' ' dis 

cul Chis manifested itself chiefly Ce he :; 
of respiratory embarrassment eee ta a , “ 3 

Cstlessness, Mposs { nie stances « 


1 
| 


Cyanosis was diminished ot fective us f oxvgen mav be re 


lhe respiratory rate was slowed [he responses of the cases studied 


Chevne-Stokes breathing, if pres low the conviction that anoxemia and 
ent, tended to disappear. Its treatment may play a crucial role i 
one 1 oot 62 9°99909701 +} t+tear 
lhe heart rate became slowe1 determining the outcome atter cor 
ge 


ihe heart sounds grew stronger and 

the volume of the pulse improved. 
Removal of the oxygen tent be 
satisfactory readjustment of cit WITH CHRONIC CARDIAC Pa 


ulatory conditions had taken place re [ have recently studied three cases 


4 


na recurrence of the symptoms of coronary arteriosclerosis with 


igns just enumerated chronic cardiac pain in men in the fifth 
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and sixth decades of life. All these 
patients had one to five attacks of 
cardiac pain daily at rest in bed before 
treatment with oxygen. ‘They were 
treated by residence in the oxygen 
chamber with 50 per cent oxygen for 
a period of two weeks. In the first, 
which was the most severe, the attacks 
gradually decreased in number and 
severity, but promptly recurred when 
the patient was removed from the 
chamber. His condition was at all 
times exceedingly grave and he died 
three weeks after removal from the 
oxygen chamber. In the second case 
the attacks of pain gradually disap- 
peared. After removal from the oxy- 
gen room the pains recurred to a slight 
extent but permitted the patient to re- 
turn home. During the following six 
months he has been markedly im 
proved over his’ previous condition, 
having only a comparatively small num- 
her of attacks of mild pain, i.e., two to 
three attacks a month, none of them 
requiring more than rest and_ nitro 
glycerin. 

The third patient was less severely 
affected than the others, averaging one 
attack of pain daily at rest in bed in 
the hospital before admission to the 
chamber. During ten days residence 
in 45 per cent oxygen he had one at 
tack of pain, and felt extremely well. 
Kor six weeks after he was able to re 
sume restricted activity without pain. 
At that time, however, pain recurred, 
waking him up during the night. He 
was placed on nasal oxygen, 4.0 liters 
per minute for eight hours a day for 
six weeks and since that time, a period 
of four months, he has had only oe- 


casionally mild pain on activity and is 


not awakened at night by cardiac pain. 


DISCUSSION 


The improvement which was e\ 
dent in the cases of acute coronary 


thrombosis after inhalation of 45 to 


50 per cent oxygen indicates the im 


portance of the factor of oxygen-wai 
After 


pronounced 


in this condition. coronary 


closure there is first a 


] 


anoxemia of the heart muscle, fol- 


lowed by anoxemia in the venous 
blood as a result of the impaired heart 
action and, very soon after, an arterial 
anoxemia due to the development of 
passive congestion and edema of th 
lungs. The inhalation of 45 to 50 per 


cent oxygen tends to remove — the 
arterial anoxemia and prolong life w 
til the heart is able to compensate, if it 
is possible to do so, for its acute dis 
turbance in function. The prompt 
collapse which follows withdrawal 
oxygen before the heart muscle has 
adapted itself to the closure makes 
manifest the significance of arterial 
anoxemia in the symptomatology 
the disease. 

The problem of interpreting — the 
origin of cardiac pain is complicat 
by the fact that no afferent nerve fibres 
are to be found in the heart muscle 
its blood ve ssels The possibility 
present that supposedly efferent s 


] 


pathetic nerves in the heart mus 


may carry afferent impulses \\ 


vers’! observes in a recent review 


Clifford Allbutt m 


tained to the end of his life that 


although “Sir 
diac angina could arise only from stin 
ulation of the nerve fibres termi 
ing in the outer coats of the aort 
ereat deal of clinical and even a litth 
experimental evidence eXIsts 
anoxemia of the heart muscle—reg: 


less of whether it 1s produced by 
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onary embolism, thrombosis or sclero disease are 1) Rehef of dvspne 
sis... .—IS capable of inaugurating rthopne 2) elevation of the arte 
serious attacks of cardiac pain.” That ial carbon dioxide content and of the 


local anoxemia of the heart muscl level of the carbon dioxide dissoct 
ma produce pain 1s certainly sug tion curve ind (3) diuresis 


gested by the relief of pain in the three ‘he relief of dvyspr a] 


¢ | elie ( rie 
, cases of coronary arteriosclerosis who frequently manifests itself wit] - 
were treated in the oxygen room ; em , 
\Ithough we cannot entirely explain enriche itmosphere 
the mechanism by which relief of pair xvgen-want pl i decisive rol 
' occurs in cases of coronary arterio the production f cardiac lvspne 
sclerosis without cyanosis or evident Wet brief revit 
noxemia, we have obtained some ome ot the known factors 1 
knowledge that bears on the problem the 


In the first place, the inhalation of 5 cardi nsuft 
per cent oxygen in normal men we 
have found capable of raising the 
rterial oxygen saturation from 5 
99 per cent. In one of the Cast 
coronary arteriosclerosis which 
easured, the arterial oxygen satu 
was raised from 94 to 99g per cet 


\Ithough this represents a small 


( Wm per cent saturatiol 
{ \'¢ COl sidet ( ris¢ ‘ 
() or 7 rtial pressure ol 
ible ) the SSUCS becat 
}¢ ) the ( ( ( ss 
ind provides there ( 
CN nati tor rehet « 
Ma 1 thie he l MUSCIE | 
, hiv] ‘ ‘ 
Causes the 1 rm ( 
lowell rate ect! ] 
(| the heart ( 
whicl ul ‘ ( 
(LUl¢ to reat ( 
( Nn miteresting nd st \ 
I vgen thet the « ( \ 
lac msulhicrency woth those uk 
disease of the heart its¢ ( 


in which heart failure appeared 


secondary to primary pulmonar explanation of t ratot timulu 
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is that it is governed by the acidity of 
the respiratory center 


( Winter- 


the tissue of 
(Douglas and Haldane*"), 
stein*’), (Gesell®*), 

When in our cases the clearing of 
arterial anoxemia resulted from the 
inhalation of 45 to 50 per cent oxy- 
gen, dyspnea was relieved and grad- 
ually disappeared. It is evident (1) 
that the difficulties in oxygen absorp- 
tion resulting from lung stiffening, de- 
swollen 


creased vital capacity and 


alveolar membranes were overcome, 
and (2) that the increased oxygen 


blood 


tends to diminish tissue acid accumu- 


saturation of the pulmonary 


lation. In the one case measured, the 
blood lactic acid rapidly returned to 
normal following the inhalation of oxy- 
gen. That the respiratory stimulus was 
thereby decreased is evidenced by the 
lowered pulmonary ventilation and 
that there was some diminution in gen- 
eral tissue acidity was suggested by the 
small but constant lowering of arterial 
H-ion concentration which we ob- 
served. 

The difficulty of eliminating carbon 
dioxide has also been stressed as an 
important factor in the causation of 
cardiac dyspnea, which brings us to the 
second result of oxygen therapy to be 
discussed. 
>, The marked rise in carbon di- 


blood 


was constantly associated with (1) 


oxide content of the arterial 


clinical improvement, (2) increased 
arterial oxygen saturation, and (3) im- 
pairment of pulmonary function in re- 
spect to the absorption of oxygen. 

[f the inhalation of oxygen-enriched 
air makes possible a lower pulmonary 
ventilation it is obvious that an in- 


crease in blood carbon dioxide levels 


and hence in alveolar air will permit 
the elimination of a greater amount of 
lower pul 


carbon dioxide with a 


monary ventilation. In the cases of 
congestive failure due to primary car- 
diac disease the arterial carbon dtox- 
ide content was elevated from a range 
of 35 to 40 volumes per cent to 45 to 
70 volumes per cent, after oxygen 
treatment. ‘This increase in the carbon 
dioxide levels in the blood did not, 
however, represent a carbon dioxide 
acidosis due to deficient elimination of 
carbon dioxide, since the H-ion con 
centration of the blood was never more 
acid but on the contrary, tended to be 
slightly less acid when the carbon di 
oxide became elevated. It is therefor 
evident that carbon dioxide diffuses 
through the lungs in higher concentra 
tions when anoxemia and its conse 
quences are relieved. This fact neces- 
sitates an alteration in the conception 
ot previous Investigators concerning 


the role of carbon dioxide in_ the 
causation of cardiac dyspnea. 
Wiggers 


view ot the 


remarks in a recent re 


1 
i 


physiology of cardiac 
dyspnea that “Neither an excess of 
carbon dioxide, as in exercise, nor th 
existence of a fixed acidosis is sepa 
rately responsible for the dyspnea. but 
a moderate grade of fixed acidosis 
combined with pulmonary congestion 
which prevents the compensatory elim- 
ination of carbon dioxide might 
easily produce augmented breathing 
heart disease. In the light of this 
conception, also, it appears to be a 
basic fact that impairment of the pul- 
ultimate 


monary circulation is the 


cause that prevents the free com- 


X- 


pensatory elimination of carbon 


ide.” 

















Use of Oxygen in Heart Disease 437 


Our studies, however, indicate that 
lack of oxygen plays the primary role 
in the production of cardiac dyspnea. 
Passive congestion of the alveolar 
membranes of the lung and the assoc- 
iated decreased vital capacity impair, 
first of all, the diffusion of oxygen 
into the pulmonary veins, resulting in 
arterial anoxemia and the consequences 
of oxygen-want in the tissues, such as 
When the 


anoxemia is relieved, there is a con- 


accumulation of lactic acid. 


stant and marked rise in the carbon 
dioxide concentration of the blood 
with an even greater elimination of 
carbon dioxide per breath through the 
congested lung. Thus, in one of the 
cases of congestive failure, the carbon 
dioxide content of the arterial blood 
rose from 38.4 to 69.9 volumes per 
‘ent in four days. It appears, there- 
fore, likely that the elevation in car- 
bon dioxide level in the blood is an 
adaptive change which is readily ac- 
complished if sufficient oxygen is sup- 
metabolic 


plied to maintain normal 


activity. Also, lactic acid accumula- 
tion disappears when anoxemia is re- 
lieved. It seems probable that base to 
retain carbon dioxide is in part derived 
from the blood lactates in this man- 
ner. A decrease in pulmonary venti- 
lation follows with a lessened sense of 
pulmonary effort and therefore relief 
of dyspnea. 

To summarize, then, cardiac dysp- 
nea was relieved (1) by the provision 
of an adequate oxygen supply to the 
tissues, (2) by the development of a 
mechanism of eliminating carbon di- 
oxide by increasing the concentration 
in the blood, and (3) by the oxidation 
of an excessive accumulation of lactic 


cid in the blood. 


We may consider now the general 
increase in 
follows 


factor involved in the 
blood carbon dioxide which 
oxygen treatment in the cases of car- 
diac failure as well as in the cases of 
chronic pulmonary disease. This ap- 
pears to be the extent of impairment 
of pulmonary function in respect to the 
absorption of oxygen. In the patient 
with fibrosis of the lung in whom a 
progressive impairment of the func- 
tion of the lung took place so that 55 
per cent oxygen became necessary to 
support life, the blood carbon dioxide 
reached 132.1 volumes per cent. It 
would appear that this extraordinary 
high concentration of carbon dioxide 
in the alveolar air represented a mech- 
anism capable of eliminating carbon 
dioxide in the presence of an extreme 
diminution of lung function. In the 
second patient with fibrosis of the lung 
and cardiac insufficiency, the carbon 
dioxide in the arterial blood rose from 
38.4 to 69.9 after four days’ oxygen 
treatment, and then, as the patient im- 
proved, dropped to 48.9 volume per 
cent, even though he was still breath- 
ing an oxygen-enriched atmosphere. 
Thus, when the function of the lung, 
if severely impaired, was relieved by 
the inhalation of oxygen, the carbon 
dioxide concentration in the blood and 
in the alveolar air became elevated, as 
an adaptive reaction noted above. But 
when the pulmonary function im- 
proved in respect to the absorption of 
oxygen, the carbon dioxide concentra- 
tion in the blood and alveolar air di- 
minished. 

Although the carbon dioxide in the 
blood declines after clinical improve- 
ment has taken place whether the pa- 
tient is breathing oxygen or air, a 


slight increase in blood carbon dioxide 
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may still persist in a high oxygen at- 
mosphere. It has been noted in ani- 
mals kept in oxygen-enriched atmos- 
pheres that an increase in carbon di- 
oxide tension in the tissues occurs 
(Campbell**). The significance of the 
elevation in carbon dioxide in normal 
animals exposed to high oxygen is not 
clear. As far as our purposes are con- 
cerned, the rise in carbon dioxide fol- 
lowing oxygen treatment in patients 
suffering from dyspnea appears to be 
an adaptive mechanism for eliminating 
carbon dioxide, accompanied by a de- 
creased pulmonary ventilation which is 
made possible only by the relief of 
anoxemia and its consequences. 

3. The diuresis and disappear- 
ance of edema was a marked feature 
of four of our cases. The physiologic 
explanation of cardiac edema is itself 
by no means clear, but three factors 
have been described: (1) edema of the 
dependent parts due to stasis and 
physical filtration, (2) impairment of 
renal function due to congested 
glomerular membranes, and (3) al- 
tered permeability of capillaries due to 
anoxemia*', Oxygen therapy resulted 
in an improved state of the circulation 
which would tend to remove the edema 
due to stasis as well as relieve the 
passively congested glomerular mem- 
branes. In so far as the tissue cells of 
the body are altered in their per- 
meability due to anoxemia, an in- 
creased supply of oxygen would like- 
wise be beneficial. Other alterations 
in tissue water balance may also be im- 
plicated concerning which our data 
give no information. 

I am conscious that this discussion 
of the therapeutic use of oxygen in 
heart disease displays many large 


gaps in our knowledge. It is our hope, 


Alvan L. Barach 


however, that these observations will 
stimulate further studies in which ef- 
fective and comfortable methods of 
administering oxygen will fulfil the 
prophecy of Priestley shortly after he 
had discovered oxygen 157 years ago: 

“My reader will not wonder’, says 
Priestley,*? “that, after having ascer- 
tained the superior goodness of dephlo- 
gisticated air (that is, oxygen), bj 
mice living in it and by the other tests 
I should have the 
I have 


breathing 


above mentioned, 
curiosity to taste it myself. 
gratified that curiosity by 

it, drawing it through a glass syphon, 
and by this means I reduced a large 
jar full of it to the standard of com- 
mon air. The feeling of it to my lungs 
was not different from common air, 
but I fancied that my breath felt pe- 
culiarly light and easy for some time 
to come. Who can tell but that in time 
this pure air may become a fashionable 
article in luxury? Hitherto only two 
mice and myself have had the privilege 
of breathing it.” 


SUM MARY 


The therapeutic use of oxygen was 
studied in eight patients with con- 
gestive heart failure due to primary 
cardiac disease, in five cases of cardiac 
insufficiency developing as a sequel to 
chronic pulmonary diseases, in four 
cases of acute coronary thrombosis 
and in three cases of coronary arterio- 
sclerosis with chronic cardiac pain. 

In the cases of congestive heart 
failure the most striking effects ob- 
served were (1) relief of dyspnea and 
orthopnea, (2) diuresis and disappear- 
ance of edema, and (3) a marked rise 
in the carbon dioxide content of the 

blood. Other observations 
were relief of cyanosis, im 


arterial 
noted 
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creased arterial oxygen saturation, de- 
creased pulmonary ventilation, lowered 
pulse rate and decrease in blood lactic 
acid. 

In the 
thrombosis life appeared to be pro- 
longed by the inhalation of an oxygen- 
enriched atmosphere until the heart 
from its 


cases of acute coronary 


was able to recover acute 


functional disturbance. The cases of 
coronary arteriosclerosis with chronic 
cardiac pain were relieved by residence 


in a high oxygen atmosphere. 


439 


These results indicate that oxygen- 
want plays the primary role in the pro- 
forms of cardiac 


duction of many 


dyspnea. The increase in carbon di 
oxide content of the arterial blood oc- 
curs as an adaptative change which fa- 
cilitates the elimination of carbon di- 
oxide. 

The clinical improvement which pa 
tients suffering from the various forms 
of heart failure experience suggests a 
new employment of oxygen therapy by 


effective methods in these conditions. 
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The Reaction to Nitrites in the Anginal Syndrome 
and Arterial Hypertension®* 


By Avex M. Burcess, M.D., F.A.C.P., Providence, R. I. 


INCE the introduction of the use 
of amyl nitrite by Sir Lauder 
Brunton in 1867 nothing has 
been found to excel the nitrites for the 
relief of the pain in angina pectoris. 
Although the pharmacology of the 
members of this group has been ex- 
the as 
their 


haustively studied question 
to the mode of 
anginal pain has never been definitely 
settled. This is due partly to the fact 
that the cause of the pain has not been 
Furthermore, 


action in 


thoroughly understood. 
because of their known action on the 
walls of the peripheral arterioles re- 
sulting in a lowering of blood pres- 
sure, the nitrites have been used in at- 
tempts to cause either temporary or 
permanent lowering of the pressure in 
patients suffering from arterial hyper- 
tension and are therefore of interest 
to the clinician. The relaxability of 
the walls of the arterioles as measured 
by the drop in diastolic pressure after 
the inhalation of amyl nitrite has also 
been studied in an attempt to estimate 
the prognosis in these cases’. It has 
seemed worth while, therefore, to make 
a series of simple clinical tests by 
means of repeated blood pressure esti- 





*Presented at the Baltimore Meeting of 
the American College of Physicians, March 


24, 1931. 


mations of the reaction which the rap- 
idly acting drugs, amyl nitrite and 
nitroglycerine produce in three types 
of people—the normal, those with 
arterial hypertension and those who 
are suffering from attacks of the so- 
called “ambulatory” angina pectoris. 

No attempt will be made to enter 
discussion of the 


into an exhaustive 


pharmacology of the nitrite group. 
The familiar text book description 
mentions the flushing of the face, 


headache, and tachycardia after the 
inhalation of 
rapid fall in blood pressure due to a 
the 


amyl nitrite, and the 


direct action on smooth muscle 


cells of the walls of the arterioles and 
veins. A similar but less rapid effect 
is attributed to nitroglycerine. Anyone 
who has tested the amyl nitrite on him- 
self can bear witness to the very un- 
pleasant nature of the subjective 
symptoms produced in a normal per- 
son. That the tachycardia is due to 


vagus action has been shown, as it 


does not occur in experimental ani- 
mals if the nerve has been severed. It 
has been amply demonstrated that the 
fall in pressure is due to a direct ac- 
tion on the vessel walls. 
The 


hypertension generally the action of 


statement is common that in 


amyl nitrite and nitroglycerine is to 
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produce a sharp and temporary fall 
in blood pressure? although no de- 
tailed studies of this action on systolic 
and diastolic pressure are available. 
Stieglitz’ has recently emphasized the 
importance of a fall in diastolic pres- 
sure in these cases after the inhalation 
of amyl nitrite as indicating that the 
peripheral arterioles have not yet 
reached an advanced state of sclero- 
sis and therefore that the prognosis 
may still be favorable. He recom- 
mends that the pressure be taken at 
the height of the symptoms; flushing, 
tachycardia, etc., and that the pro- 
portion of the distance that the dia- 
stolic has fallen toward 90 mm. be 
taken as the indication of arteriolar 
relaxability. 

The action of the nitrites on the 
cerebral circulation is of especial in- 
terest to those who have attempted to 
relieve headache in cases of arterial 
hypertension by their use. It has been 
clearly shown‘ that the pial vessels are 
dilated by these drugs and that intra- 
cranial pressure is increased®. The 
writer has seen a severe headache in a 
patient with marked arterial hyper- 
tension made almost intolerable by a 
dose of 1/100 grain of nitroglycerine 
which, by the way, had no appreciable 
effect on the blood pressure (see Chart 
4). 

The effect of the nitrites on the 
pulmonary circulation is apparently 
the opposite of that on the general 
circulation. Isolated strips of pulmon- 
ary artery have been noted to contract 
contact with the nitrites® 
and a rise in pulmonary pressure has 
been demonstrated after their use. 


when in 


As regards the coronary arteries 


Alex. M. Burgess 


the statement is made that they also 
are dilated as are other peripheral ar- 
teries. Dilation of isolated rings of 
coronary artery’ and increased out- 
flow from the coronary veins have been 
shown to be the result of nitrite ac- 
tion by some observers,* while others 
have been unable to produce experi- 
mentally, any definite evidence of such 
action®, Perhaps, however, the best 
demonstration of the effect on the 
coronaries is that by Smith’? who 
showed in dogs’ hearts in which arti- 
ficial infarction had been produced by 
ligation of the coronary branches an 
actual decrease in the cyanosis of the 
infarcted areas due to increased col- 
lateral circulation following the intra- 
ventricular injection of 1/200 grain 
of nitroglycerine. 

The demonstration of an increase 
in coronary flow by the nitrites is of 
great importance in upholding _ the 
view that the pain in angina pectoris is 
caused by ischemia of the heart 
muscle, so ably championed by Keefer 
and Resnik’'. These investigators 
are, however, very sceptical as to the 
likelihood of “coronary spasm” as a 
usual origin of the pain. Whatever 
may be the cause of the ischemia, it 
is safe to say that if this ischemia is 
the cause of the pain, dilation of the 
coronary arteries seems a reasonable 
its relief. If, on the 
other hand, a tendency to stasis in the 
first part of aorta and in the cor- 


mechanism of 


onaries is the cause of the pain, as 
believed by May’, then, as he says, 
the dropping of the diastolic pressure 
by the nitrites is a reasonable mech- 
The following 
studies do, it is believed, throw some 


anism for its relief. 


light on this question. 














| 


aa 


| 


oO. 


Ls ded. i 


vere 


TOUAC 


a 





(ToT 


443 


ol 


| 





TT a supvOvap TIN) | 








Nitrites in the Anginal Syndrome 


°° 


wan —T 





i) Y 


oe = ee une 
hl 





i 
} 
| 


yynHoul Aq OOT/I °16 ‘Qu JdDA[BOIPU 0} UOT}JIPReI peutoN 


or 


A 


| 


. — woo 
| 














} 
2s 























$$ $$$ ____—— 


: 





+ 














4+———— 





































































































“ 





sti 


vS\ 








x 
e 
| 
"§ 
SS EE eee 
~~ ~~ gQ ' 


ee ee ee, 
t 


” . 
x 3 wo ° 
nd a r— - 





— A 
2) oO 
x ° 


am 


w ° va) 
I~ [Ve) «3 








Alex. M. Burgess 


444 





‘ayiayiu [Aue pue SULIDIA[BOIAPU OF UOTPOPIA [BULLION ‘Tc LVAD 
» Wwolsvid: | 
SaLANIW NI SWIL JUASSINd WIOLSAS =S 


Os 








saeeeee 


Oh oc ar ot of 


WWASh 2 TVWYON 














and amyl 


YY ItPORIYCCrine 


aN eAN CIMT 


* Ss \** #28088 





Nitntes in the Anginal Syndrome 





us ESE ioe SEsEaSEEaaS 


ry 
seeeess 
+$++++++44 


+ 

77 
$-+ fe pte 
+ 










118 


}50 


44-4 4-4 4 4 4 4 4 f ) fp ) 















Sees eeseeeens | 


S : SysTOLic “PRESSURE Teme on 
DD : DiasToui Cc . 
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amyl nitrite in spite of normal retinal vessels and kidneys 
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Cuart 4. Arterial hypertension, severe, with marked retinal edema. 
in headache following nitroglycerine without fall in blood pressure. 
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Nitrites in the Anginal Syndrome 


THE REACTION IN THE NORMAL 
HuMAN BEING 
A few preliminary tests were made 
on normal persons. As Charts I and 
2 demonstrate, the action was found 
(1) After nitrogly- 
1/50 grain 


to be as follows: 


cerine (either 1/100 or 
dissolved in the mouth or gr. 1/100 
subcutaneously ) no immediate fall in 
blood pressure was noticed although 
there was a general tendency for the 
systolic pressure to fall during the 
next few minutes. Such a general de- 
crease is also often noted in normal 
people with rest alone. No fall in 
diastolic pressure was noted. (2) 
After amyl nitrite an abrupt fall oc- 
curred in 30 seconds in both systolic 
and diastolic pressure. This was fol- 
lowed by a quick compensatory rise 
in both systolic and diastolic pressure 
sometimes to points above the orig- 
inal readings. After two minutes the 
pressure was not much different from 
that observed at the start and no fur- 
ther effect was noted except in some 
instances a_ slight tendency down- 
ward on the part of the systolic pres- 
sure. (See Chart 2.) 

THE REACTION IN ARTERIAL 


HYPERTENSION 


(1) Following the administration 
of nitroglycerine gr. 1/100 or 1/50 
by mouth the majority of the sixteen 
patients studied by this method 
showed no constant effect on either 
systolic or diastolic pressure although 
Asa 


comparable fall is often noted'* with 


a tall occurred in some instances. 


rest alone it is probable that in these 
patients the lowering of pressure was 
due to the than to the 
(Charts 3, 4, 5 and g.) (2) 


rest rather 


drug. 
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\fter amyl nitrite in the twelve pa- 


tients same sudden 


drop was seen in systolic pressure as 


investigated, the 


was noted in normals, but the subse- 
quent rise did not as a rule reach the 
original height. The 
sure fell markedly in some and not at 
It is worth noting that 


diastolic pres- 
all in others. 
the fall in pressure after amyl nitrite 
is so rapid (occurring in 15 to 30 sec- 
onds) and that the compensatory rise 
quickly (1 to 2 minutes) 
never possible to be sure 


occurs so 
that it is 
that one has found the low point and 


in many instances this must have 
been missed. With regard to sub- 


jective symptoms it was found that 
these varied greatly in their severity 
and that neither their severity nor the 
time of their occurrence had any re- 
lation to the presence or absence of 
the fall in systolic or diastolic pres- 
the 
absence of a marked blood pressure 


sure. Furthermore, presence or 
fall could not be shown to have any 


definite relation to retinal arterio- 
sclerosis or evidence of renal damage, 
as the charts demonstrate. Charts 3, 


4, 6, 7, 8 and 9.) 
THE REACTION IN ANGINA 


PEcT RIS 


Before reporting the results of the 


noted after the use of ni- 


attacks 


reactions 


trites in of so called “am 


bulatory”’ angina pectoris, it is per- 
haps worth noting that in every one 
of the eight patients studied the pres- 
the attack 
treatment was instituted was found to 
the 
noted in these persons when they were 


sure during and _ before 


be well above usual pressures 


This is contrary 


Brooks 


free from attacks. 


to the experience of Harlow 
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in these cases'* but in accord with the 
writer’s previous experience. 

(1) The action of nitroglycerine 
was studied in fifteen attacks occur- 
ring in eight patients following 1/200 
to 1/50 gr. by mouth. No change or a 
slight rise in systolic pressure occur- 
red within the first minute. Usually 
within three minutes a marked drop 
in systolic and a slight drop in dia- 
stolic pressure took place. The max- 
imum drop in systolic and diastolic 
pressure usually occurred within ten 
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ny 


[oo 


50 
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minutes. (Charts Io, II, 
and 16.) 

Relief in Pain. Partial relief of 
pain ordinarily was noted in from one 
to two minutes, and complete relief 
except for residual soreness at times 
occurred within a minute and a hali, 
and if the dose had been sufficient to 
control the situation had usually been 
established before the end of five min- 
utes. It was evident that consider- 
able or occasionally complete relief of 
pain took place in some cases before 


12, 14, 15 
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Cuart 5. Nephritis with hypertension in a 16 year old girl. 
to nitroglycerine. 
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CHART 7. 
absence of tachycardia and other sym 
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CuHart 8. Arterial hypertension. Note effect of animated conversation on blood 
pressure. 
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any drop in diastolic pressure had 
been noted, and was well established 
before any effect more than a five 
mm. drop had been observed even on 
the systolic pressure. (See Charts 10, 
11 and 12.) In one instance complete 
relief had occurred when both systolic 
and diastolic pressures were within 5 
mm. of the point at which they were 
first observed (Chart 10) and in an- 
other (Chart 14) no drop whatever 
but an actual rise in diastolic pres- 
sure took place although there was at 
the time complete relief of the pain. 
(The shaded areas on the charts which 
are intended to indicate the degree of 
pain are based on the patient’s answers 
to repeated questioning during the 
tests. ) 

(2) In the three attacks that were 
studied by the use of amyl nitrite the 
usual abrupt fall in 30 seconds fol- 
lowed by a quick rise in a minute and 
a half was found. In two instances 
the pressure remained for the next 
twenty minutes at a distinctly lower 
figure than before the administration 
of the drug. 


Relief of Pain. In no instance did 
the relief of pain correspond to the 
low pressure reading. One patient in 
whom, as is shown in Charts 11 and 
13, the pressure had fallen abruptly, 
a drop of 70 mm. systolic and 30 
diastolic, stated that the pain had not 
changed in the slightest. Three sec- 
onds later sudden relief took place, 
as he said, “like pricking a toy bal- 
loon.” On a_ second patient (see 
Chart 12) thirty seconds after amy] 
nitrite when a drop of 70 mm. systolic 
and 32 mm. diastolic had occurred, 
there had been no change at all in the 
intensity of the pain but at the end of 
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one minute, although the diastolic pres- 
sure had returned to its former level 
of 110 mm. and the systolic had risen 
to 180 mm., or three-quarters of the 
way back to the starting point, the pain 
had markedly diminished and after two 
and a half minutes had completely dis- 
appeared although the pressure read- 
ings were at that time very nearly what 
they were before the inhalation of the 
drug. 


Comment. It is evident from the 
above that the relief from pain ex- 
perienced after nitrite therapy in an- 
gina pectoris is independent of the de-| 
crease in systemic blood pressure— 
diastolic or This certainly 
suggests that such relief is probabl) 
dilation of the 


The only other 


systolic. 


due to nitrite 


vessels. 


not 
peripheral 
known action of nitrites which could 
relieve the pain, then, is the action on 
the coronary arteries—and if in- 
creased flow through the coronaries is 
the mechanism of the relief, the cause 
of the pain must be an ischemia of 
the heart muscle. It is probable, 
then, that anything which causes an 
increase in the work of the heart such 
as excitement or exertion, with the 
known increase in peripheral blood 
pressure and heart rate which accom- 
pany them, causes in these patients 4 
temporary ischemia of heart muscle 
The underlying cause of the whole 
picture must therefore be deficient 
coronary circulation which is incapable 
of supplying the physiologic needs of 
the musculature of the heart during 
periods of stress. 

In connection with the reaction 0! 
patients with angina pectoris to nitrite 
therapy brief reference will be made 
to one patient, a lady of 76 years of 
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age, in whom the administration of 


nitroglycerine gr. 1/100 per os_ be- 
cause of anginal pain of moderate se- 
verity, was followed, after the usual 
relief had been experienced, by a re- 
more severe and 


currence of much 


viselike pain, sweating, pallor and a 
further marked fall in blood pressure 
(Chart 106.) 


including 


All our clinical observa- 
tions electrocardiographic 
studies before and after the attack, 
confirmed the impression that while 
under observation the patient had suf- 
fered an occlusion of a branch of a 
coronary artery. This case will be 
reported later in detail. One certainly 
is led to suspect that in this instance 
the action of the nitroglycerine may 
have been a factor in bringing on 
or hastening the thrombosis of the 


coronary artery involved. 


SUM MARY 


Studies of the rapidly acting ni- 


trites, nitroglycerine and amyl ni- 
trite, in the usual therapeutic doses, 
on normal people, persons suffering 
from arterial hypertension and from 
the anginal syndrome showed the fol- 
lowing results: 

1. The 
cardia, flushing, headache, etc., varied 


usual symptoms,  tachy- 
greatly and appeared quite independent 
of pressure levels. 

2. Normal human beings after the 
application of nitroglycerine by mouth 
or hypodermically showed no consist- 
ent change in diastolic pressure. The 
systolic pressure also underwent no 
consistent change although there was 
in some instances a slight tendency 


downward. 


3. The reaction of normal human 


beings to amyl nitrite was a sharp fall 
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in thirty seconds followed by a quick 
rise to above the previous level 
about two minutes. Later blood pres 
sure readings approximated the initial 
figures. 

4. Patients with arterial hypert 
severe frei 


sion with and without 


damage showed = similar — reactions 


After nitroglycerine there were 
consistent changes in either systolic or 
\fter amyl 


diastolic pressures. 


trite they showed a sharp drop in 
systolic pressure similar to that seen 
in the normal in the first half minute 
followed by a compensatory rise at 
times exceeding the former level. The 
diastolic pressure in some instances 
underwent a similar but less marked 
variation and in others almost none 
Although the presence of a marked 


1 


diastolic drop may indicate an early 


stage of arteriolar disease, as sug- 


gested by Stieglitz, it did not bear any 
detinite relation to the presence or al 
sence of sclerosis of the retinal arte- 
rioles in the patients studied. The r: 
pidity of the drop and the compensa 
tory rise made an accurate determina 
tion of the extent of the drop impos- 
sible. 

5. In the presence of the anginal 
syndrome nitroglycerine caused a 
marked drop in systolic pressure with 
in two to five minutes at times pre- 
ceded by a slight rise in the first 
minute. The diastolic pressure usu 
ally but not always showed a fall also 
After amyl nitrite the usual sharp fall 
in systolic and diastolic pressure oc- 
curred followed quickly by the com 
pensatory rise. In both instances pail 
relief occurred promptly but was quite 


independent of pressure levels. 
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CONCLUSIONS 
1. Except for a very transient fall 3. In persons suffering from 
in blood pressure after amyl nitrite, tacks of angina pectoris of the usual 
neither it nor nitroglycerine, when ambulatory type, a rapid fall 
used in the usual therapeutic doses, systolic and usually in diastolic pre 
causes any consistent blood pressure — sure takes place after the use of thes 


? 
i 


changes in normal human beings or i 


persons with arterial hypertension 


with or without severe renal damage 
or retinal arteriolar sclerosis. 


» 


2. The fall occurring after the use 
of amyl nitrite is so rapid and transi- 
tory and so independent of subjec- 
tive symptoms, that it is impossible to 
measure it accurately by taking blood 
pressure determinations in the ordi- 


nary way. This fact greatly decreases 
its usefulness as a test for arteriolar 
relaxability in estimating the prognosis 


in arterial hypertension. 


drugs. 


4. 


these cases of ambulatory angina is } 


The pain relief which occurs 
dependent of the pressure levels ai 
therefore apparently independent 


the action of the nitrites on 


peripheral vessels but due to their 
tion in increasing coronary circulation 
The 


bulatory angina is probably an isch 


5. the pain in am 


cause of 


mia of the myocardium dependent up 
on an insufficient blood supply due to 


disease of the coronary arteries. 
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Auricular Flutter and Complete Heart Block: 


With Restoration of Sinus Rhythm 
and A-V Conduction* 
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EITHER auricular flutter nor! ntect vas den ind he ha 
complete heart block are by . , 
themselves extraordinarily uw 
common and it is safe to say that they - 
be even more familiar were the ccasional palpitation and slight « 
presumptive signs and symptoms of — He ible 1 » comtortabl 
re borne in mind and the means ™ 4! sr aecteapaane inact aan 
en tor definitive diagnosis. The co be — - 
existence of these two disorders of the - | pl i] aceite eee ' , 
( heat, however, 1s a clinical rari develoy sparely nourished old mat 
Previous to the example which is — ing flat in bed. Respirations we 
here reported, I find in the literature '@™ and : ” ; 
of fifteen cases of auriculat ey ; 
Aut occurring in the presence of ities 2 
auriculo-ventricular block, while he retinal vessel ere 
vo patients only, those of Schott notabl Inge the peripheral at 
a (Gallemaerts, was there th os t 
restoration, under treatment, aaa See ig a - 
s ntrol and A-V_ conduction. a ” hee . cad 
ite $4 yx I ite, the 1 t 
Case REpor' regular e blood pressure was 
negro laborer aged 70 years Clea é ( ith the 
until the day before his admission Tate, 1 tervening sounds were made 
George Washingon University Medi lhe chest is full and the 
ice, Gallinger Municipal Hospital, ™oderat mphysematou here 
20. His complaints were increas- mun ¢ e base 
ess of breath and swelling of the [he liver edge was at the stal 
t n ¢ I] thie 
ily history was irrelevant and the men was relax 
never been seriously ill. Ven Pitting the ankles was present 
Ihe ‘ ed pecific oravit 
resentation at clinic for the Amer 0 t ilb 
llege of Phvsicians, George Was! Het 
Sage 


niversity 


Hospital, 


March 28, 


8 102 
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morphonuclears 53, band forms 12, large 


mononuclears 5, and lymphocytes 30 per 


cent. There was a one plus Wassermann 
reaction of the blood. 

A teleroentgenogram gave an_ aortic 
diameter of 7.4 cm., and the transverse car- 
diac diameter 16.1, with a thoracic width of 
30.0 cm. 

The electrocardiogram (figure 1) con- 
firmed the clinical diagnosis of complete 
heart block, with a ventricular rate of 44 


auricular or \ 
sumed from 
minims (4 cc. 
rect. 

Quinidine — st 
Feb. 16, in dos 
three times dai 

On the first 
there occurred 
as a “shaking 


three hours an 


entricular rate and was 
Feb. 9 to Feb. IO, at 


) per day, also without 


phate Was pre scribed 


es of 0.4 gm. (gr. vi) @1 


ly. 


day of its admunistrati 


what the patient descril 


spell all over” which last 


d was without tevet S 





Fic. 1. Auricular flutter, rate 274; complete heart block; 
ventricular type of QRS indicates origin in bundle. (Electr 


Smith. ) 


beats per minute, and in addition it dis- 
closed the presence of auricular flutter at 
274 beats per minute. 

The course of the patient was afebrile, 
the apex and pulse rates ranged from 42 
to 52 per minute and respiration from 16 
to 20. 

Treatment at the outset, in the pres 
ence of congestive heart failure, consisted 
in rest in bed. This was supplemented by 
full doses of digitalis, and in the 12 days 


from Jan. 21 to Feb. 2 the patient re- 
ceived 960 minims (62 cc.) of standardized 
tincture, without apparent effect either on 
the flutter or on the block. The flutter 
varied from 280 beats to 260 beats per 
minute. Beginning Feb. 2 the digitalis was 
discontinued for one week without change in 


ventricular ri 


i 
cardiograms by G. | 


sequently, the pulse and apex rates 


found from 60 
with a domn 
broken by beats 


t -0o beats per mu 
lant regularity frequ 


which were interprete 


premature. The electrocardiogram 


on Feb. 24 (figure 2) shows the pet 


ence of this arrhythmia and _ its 


There has been 
rhythm, most « 
Lead II shows 
lence—sino-auric 


ventricular esca] 


a return to normal 
‘learly seen in’ Lead 
a period of auricular 
ular block 7—tollowe 


¢ 


\s quinidine was continued the vent 


lar rhythm beca 


March 15 the drug was discontinued 


March 21, the e 
reveals normal s 


of the ventricles. 


me entirely normal an 
] 
lectrocardiogram (figut 
inus rhythm, and its « 


The same prolongat 


1 
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rhythm and 


Fic. 2. The response to quinidine Lead ITI] best shows normal sinus 
ntrol ot the ventricles. P-R interval is o 1 sec Lead II shows a transitor ph is¢ 
with auricular silence and ventricular escape. e change in amplitude of the QRS 
Waves 1s distinct. 
\-V con 


1 delaved 
for five weeks 


Phe 





persistence 


but 


control, 
and 


week 
unplitucde 


digitalis 


of sinus 
show 


Fic. 3. Complete restoration « 
duction. No quinidine has been given for one no 
I] and II] have decreased in notching 


QOKS groups in 


ind 
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the P-R interval to 0.24 sec. which was 
noted on Feb. 24 is still present. (For over 
a month, no digitalis has been given.) The 
QRS complex occupies 0.08 sec., but is 
somewhat slurred and split. The T wave is 
upright in all leads. The rate in this record 
is 82. 

Qn March 25, an occasional prolonged 
pause and then a beat suggested the return 
of ventricular escape. Quinidine was _ re- 
sumed, and upon discharge March 28, the 
rate was 72 to 76, the rhythm regular. 

The mental as well as the physical im- 
provement of the patient under treatment is 
of interest. It was noted at the time of ad- 
mission that the patient was cooperative 
but his mind was dull and blurred and _ his 
responses sluggish. He became ambulant 
after the first week, except during the first 
few days of quinidine therapy, but there is 
a note on Feb. 25 that there is marked im- 
provement in the mental condition along 
with the restoration of the normal heart 
rate. 

In summary, a man with arterio- 
sclerotic heart disease, without cardiac 
hypertrophy or evidence of pre-exist- 
ing hypertension, and without the his- 
tory of Adams-Stokes attacks, suf- 
fering from congestive heart failure, 
showed complete heart block, and by 
electrocardiographic demonstration, au- 
ricular flutter. ‘The auricular rate 
ranged from 260 to 280, the ventricu- 
lar from 42 to 50, in the electrocar- 
diograms. Full doses of digitalis were 
ineffective but quinidine had a prompt 
action in abolishing flutter and_re- 
storing normal sinus control and heart 
rate. A prolongation of A-V_ con- 
duction time persists and there is fur- 
ther evidence of myocardial disease in 
the distortion of the ORS complex. 


REVIEW OF LITERATURE 
It is noteworthy that clinical knowl- 


edge of auricular flutter begins with 


a patient whose complete heart block 


furnished the incentive for furtl 


graphic study and then facilitated the 


analysis of the rapidly and regula: 
occurring “a” waves in the pol 
gram. 

This patient of Ritchie’s' was a n 
of 55. He came under observatior 
with a pulse rate of 36 and a histor 
of shortness of breath and attacks 
faintness and giddiness since pneu 


The blo 


Wassermann reaction also was posi 


monia six months before. 


tive. After a period of normal auri 
ular action, in June, 1905, flutter 
274 beats per minute was discovered 
Observations were continued over 
period of nine vears.** At first 
paroxysmal or intermittent, the flutter 
became persistent in 1908. The ver 
tricular rate ranged from 32 to 
was occasionally elevated by prema 
ture beats and during one period 
showed groups of rapid beats (41 per 
minute). For two periods only, in 
1913, did the auricular rate drop to 
normal, once after strophanthin d 
digitalis. The Adams-Stokes attacks 
ceased after the establishment of flut 
ter. 

In a woman aged 39 years. with 
rheumatic heart disease, Hertz and 
Goodhart,* in 1909, found auricular 
flutter persisting for ten months at 
rate from 216 to 230, with a ventricu- 
lar rate as low as 44, though usuall 
higher, from 72 to 120. 

\ third patient was reported 
Donzelot and Pezzi® in 1914, a womat 
of 62 vears, whose auricular and 
tricular rates respectively were 30 
35 to 40. 

Schott." in 1920, discussing ventricu 
lar standstill and the Adams-Stokes 


svndrome, recorded these phen n 
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in a Woman aged 60 years who had had 
acute rheumatic infection six years be 
fore, and now showed runs of auricular 
flutter at 270 to 280 beats per minute 
and a ventricular rate sometimes in 4:1 
ratio, during the course of which ver 
tricular standstill was observed to oc 
cur, and sometimes independent ver 
tricular rhythm at 58 beats per min 
ute. Under digitalis the flutter merged 


into fibrillation and this into sinus 


rhvthm, with recovery of excellent 


functional capacity. Repeatedly her 
life was saved, during the syncope of 
ventricular stoppage. by fist-blows overt 
the heart. 
Vinnis,’ in 1921, reported a man ot 
O&, with hypertension of 285/125 and 
no symptoms except vertigo, with re 
sp ctive rates of 240 and 35 for auricle 
and ventricle. 
Syphilis and the precocious arterial 


held re 
Waldorp* 


degeneration due to it were 


sponsible by Arrillaga and 


for the aortic insufficiency and com 
plete heart block in a man of 42 vears 
The ventricular rate was 25 to 29, the 


auricular tachysystole 225 to 260. 
Improvement resulted from active anti 
syphilitic treatment. 

Hajek 


nessed the onset of flutter during het 


1922, Keating and 
hospital stay in a woman aged 50 years 
Who for four years had suffered from 
attacks of collapse and momentary un 
consciousness. (in admission, exami 
hation and electrocardiogram showed a 
simple tachycardia, rate 140. A week 
lat there occurred auricular flutter, 
rat 200 and complete block with ven 
The auricular beats 


tricular rate 20. 


Were audible. Later records showed 


no il auricular rate, still later im 


467 


pure flutter and fibrillation with many 


premature ventricular beats 


\\ iMtshire 


larly 


1923, made particu 
ing observations in the 
man of 63 vears suffering 
from complete heart block, and periods 


ot ventricular standstill lasting up to 


07 seconds and occasioning severe 
\dams-Stokes attacks During som 
of these periods of ventricular silence. 


auricular flutter was | in others, 


still 


resent: 


sinus rhythm: i others the auri 


1 
1 


cles also were complete ly silent In One 


record for 13 seconds during the at 
tack and for four seconds after. It 

is Observed that the auricular rat 
during ne episode of ventricular 


standstill fell from 165; this 
slowing w 
haustion of the auricular 


sumably from lack of 


ror LT te the ventricles ivaln began 
he itine, the uricular rate rose at once 
to 214 

he tient (;sallemaerts'' was a 
Man of O2 ears There were attacks 
Ot SVSTOLE the electrocardiogram dis 
close entricu bradycardia, com 
plete A-V_= dissociation and auricular 
flutter the use of quinidine caused 
reversion of the flutter to sinus 


rhythm, and made manifest a delay in 


conduction both in the main bundl 


I One ¢ I nches lhe syncopal 
ittacks cease 

Hall’? found a history of bradvear 
] 
dia and tainting in a man of 62 vears 


who sought treatment tor 
The 


270, ventricular rate {12 Right bundle 


Intermittent 


7 , 
claudicatior1 auricular rate was 


ranch blocl was present 


Willius In 1927 


ular fluttes 


cle S( ribed auric¢ 


man ot 50 with arterio 


and 


sclerotic heart disease congestive 
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been 


block 


established for five years. 


had 


The rates 


failure. Complete 
for auricle and ventricle were 236 and 
36. Digitalis was not used in this pa- 
tient, and quinidine had no_ effect. 
This was the only example of the oc- 
currence of auricular flutter with com 
plete block in 168 cases of flutter dis 
covered in the routine electrocardiog 
raphy of 40,000 patients. 

supervening in a 


Auricular flutter 


woman of 50 years whose complete 
block had been observed tor 11 years 
and whose history of slow pulse went 
this, 
The 


cause of the flutter appeared to be a 


back 20 years betore was re 


ported by Strauss inciting 


toxic adenoma of the thyroid. Two 
months after thyroidectomy the rapid 
jugular pulse disappeared and the elec 
trocardiogram confirmed the return of 
sinus rhythm. The block persisted. 


In the course of their large ex- 
perience with flutter, Parkinson and 
Bedford 
years with congestive failure and slow 
The 


the ventricular, 


encountered a man aged 74 
pulse of two vears duration. 
auricular rate was 270, 
35. Under digitalis, the flutter was 
converted to fibrillation and two days 
later sinus rhythm was restored. The 
complete block remained. During flut- 
ter the auricular sounds were clearly 
audible at the under sinus 
rhythm the 
again heard but not so loud as with 


flutter. 


apex ,; 


auricular sounds were 


Henderson and Rennie'® reported 


auricular flutter with full heart block 


in a man aged 73 years who com- 


plained of weakness, fatigue and 


epigastric fulness. ‘The auricular rate 


was 294 and that of the ventricles 28 


to 34. 


Atropine brought a slight 1n- 
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crease in ventricular rate but both c: 


ditions persisted and the patient d 


three months later. 


Finally, in 1930, Lian and Viau 


corded their observations in a man 
54 years who came under treatment 11 


1927 for a complete block, with 


tacks of ventricular standstill 


syncope, which disappeared under ai 


syphilitic measures. In January, 19 
there were found complete — lh 
block and right bundle branch bl 


auricular rate S4, ventricular rate 25 
In April, 1929, the electrocardiogran 
showed flutter, at a rate of 242, 
tricular rate 32 and left bundle brane! 
block. In May 29, 


of cdigitalin give 


following 2.5 mg 
over six days, 
Hutter disappear d, the complete diss 
ciation remained, and the right bin 
branch block reappeared 


CRITERIA FOR DIAGNOSIS 


When flutter occurs si 


gly, its presence 1S suggested by a reg 


auricular 


ular persistent pulse of 120 to 


heats per minute. The diagnosis be 


comes reasonably certain if the pulse 
+] 


suddenly doubles in_ rate. In other 
words, a 2:1 or 3:1 .\-V ratio is sud 
denly converted to Ii! rhythm. rut 


when transitions from one to another 
ratio are occurring frequently the pulse 
may not be regular; in the presenc 
the slower auricular flutter rates or 0 
the higher auriculo-ventricular ratios, 
the rate of the ventricles may not excite 
these and other rea 


attention. For 


such as the inconstant effect ol 


SOS 
vagus (carotid sinus’) pressure or of 
digitalization—recourse must be hac to 


the electrocardiogram. 


\s far as complete heart CK 


alone is concerned, the idioventri 
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rate is usually below 50 beats per min- 
ute and clinical diagnosis becomes the 
more assured as the rate falls to 40 and 
below. But total dissociation between 
auricle and ventricle is by no means 
stable: the ventricular rate, as in an 
aged physician under recent observa- 
tion, may rise from 39 to 76 beats per 
minute, or the regular rhythm may be 
interrupted by ectopic ventricular beats 
or psychic influences and even changes 
in posture’*® may produce the most 
striking changes in impulse conduction. 
In block, therefore, as in flutter, the 
evidence of the electrocardiogram is in 
dispensable. 

When, now, the two disorders of 
the heart beat are superimposed, the 
peripheral signs, such as apex and 
pulse rates, and the evidence of circu- 
latory embarrassment, either transient 
in the form of Adams-Stokes attacks 
or in the more persistent congestive 
failure, are dominated by the block 
and ventricular insufficiency. Evi- 
dence of flutter must be sought in the 
way of abnormal auricular pulsations 
in the jugular veins or abnormal auric- 
ular sounds on auscultation § either 
over the heart or over the jugular bulb. 
Fluoroscopy may disclose the auricular 
rate. But since these phenomena 
commonly are difficult, if not impossi- 
ble, to elicit, once more the graphic 
methods must be looked to for an as- 


sured diagnosis. 


PHYSIOLOGICAL CONSIDERATIONS 


Without entering upon any extended 
discussion of the functions of heart 
muscle, particularly the properties of 
irritability, conductivity and rhythmic- 
ity which are especially concerned in 
the physiology of flutter and complete 


block, it is possible to divide these cases 
into two groups. 

In the first group are those in which 
the A-V dissociation was established 
prior to the onset of auricular flutter. 
Here perhaps the two disorders may 
be regarded as coincident in the course 
of progressive myocardial structural 
change: a definite interrelationship is 
lacking. 

On the other hand, if flutter pre- 
cedes, the possible effects of the rapid 
auricular impulses upon the capacity 
of the bundle for conduction or of the 
ventricle for excitation are to be con- 
sidered. In experimental heart block 
Erlanger showed how increased auric- 
ular rate brought increase in the de- 
gree of dissociation; recently Herr- 
mann and Ashman’ have discussed the 
mechanisms that may underlie both the 
gradual and the acute onset of com- 
plete block as well as of bundle branch 
block. 

Certainly in the case which is here 
reported, as in the patients of Galle- 
maerts and Schott, the restoration of 
normal sinus rhythm would seem to 
have removed the factor of fatigue of 
the main bundle and thereby to have 
influenced the return of A-V_ con- 
duction. In Lian and Viau’s case the 
influence of flutter on bundle branch 
block is of interest. Parkinson and 
Bedford the 2:1 and 4/31 
ratios (persistent 3:1 ratios are ex- 


ascribe 


ceptional) to defective conductivity 
in the presence of flutter, the func- 
tional nature of which is shown by 
normal conduction when sinus rhythm 
returns. 

The bearing which these facts have 
on treatment is that they suggest the 
importance of attempting, either by 
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digitalis or by quinidine or both, to re- 
store sinus rhythm with the possibility 
of influencing A-V conduction. 


SUMMARY 
A patient with auricular flutter co- 
existent with complete heart block 
was restored to sinus rhythm and A-V 
conduction by the use of quinidine 


Leslie T. Gager 


Fifteen cases have been found in 
the literature showing the association 
of auricular flutter and total block and 
the clinical phenomena and criteria for 
diagnosis are reviewed. 

From experimental and clinical ob- 
servations in partial block and from 
the results in three cases of complete 
block, the value of restoring sinus con- 


sulphate. -Physical and mental im- trol in cases of auricular flutter is 
provement resulted. shown. 
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Primary Aplastic Anemia; 
A Discussion and Report of Two Cases*tT 


By James B. Carey, M.D., F.A.C.P., and JosepH H. Taytor, M.D., 
Minneapolis, Minn. 


HERE are various toxic and 
chemical agents, which may so af- 
fect the bone marrow that it is 

incapable of forming blood elements, 

and a condition of profound anemia 
may therefore occur. Infectious dis- 
eases, which progress to severe stages 
of toxicity or septicemia; benzol; 
trinitrotoluene ; arsenic ; roentgen rays 
and radium emanations can all affect 
the hematopoietic system in such a 
manner as to produce the clinical pic- 
ture of an aplastic anemia. In certain 
chronic blood disorders malig- 
nancy, there often occurs an exhaus- 
tive aplasia of the blood-forming tis- 


and 


sues. 

Excluding all known etiologic fac- 
tors, however, there remains the pri- 
mary or idiopathic case. Ehrlich’ first 
described such a clinical entity in 1888. 
Since his report other terminology has 
been suggested. Pappenheim* sug- 
gests “a-regeneratory anemia” and 
later Schneider® suggests “toxic para- 
lytic anemia” or “toxic anhemopoietic 
anemia”. However, since at autopsy 
these cases show a completely aplastic 
condition of the bone marrow, a hypo- 


_ 


*From the Department of Medicine, The 
Nicollet Clinic. Read before the Minnesota 
Society of Internal Medicine, April 13, 1931. 

tReceived for publication, April 14, 1031. 
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plasia so profound that not even the 
normal amount of blood elements is 
found, with little hint as to the possi- 
ble cause, it would seem that Ehrlich’s 
original term is the most applicable. 
Any other designation implies etiologic 
factors, and none has been known. 
Aplastic anemia patients are usual- 
ly young adults or individuals of early 
middle age, in fair state of nutrition, 
showing pallor of either grayish or 
yellowish tinge, with hemorrhages into 
skin and mucous membranes. There 
is usually stomatitis and _ glossitis, 
progressing often to an extreme phleg- 
induration or gangrenous 
slough, and a septic type of tempera- 
ture which may be due to the mouth 


monous 


lesions, especially as they usually be- 
come secondarily infected. 

Further study of the case should re- 
veal these other positive data: 

1. Extreme anemia (counts as low 
as 500,000 or less with hemoglobin 
often too low to read accurately.) The 
anemia is of the hypochrome type with 
no evidence of blood regeneration. 

2. Leukopenia which also may be 
very (1,000) with a _ relative 
lymphocytosis. 

3. Thrombocytopenia ; platelets may 
be too few to count accurately ; usual- 
ly less than 75,000. 


low 
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Pathologically, there is found an ex- 
treme hypoplasia, or aplasia of the 
bone marrow. The marrow grossly is 
soft, yellow and almost completely re- 
placed by fat. The microscope con- 
firms this gross appearance of inactiv- 
ity by revealing extreme hypoplasia or 
complete aplasia of cellular  struc- 
tures. 

The outcome of all cases is fatal and 
no treatment up to the present time 
employed has been of the slightest 
avail. 

Hirschfield*® gives a complete bib- 
liography up to 1911. 

Sheard,* in his monograph on per- 
nicious anemia and aplastic anemia, 
has covered the bibliography up to 
1923 and discovered about 125 au- 
thentic cases. Since 1921 there have 
appeared in the literature reports,*-** 
presenting about twenty further adult 
cases. Schneider* mentioned sixty 
cases found up to 1918. There are 
several discussions of primary aplastic 
anemia based upon an indeterminate 
number of cases**-**. Many of these 
cases and discussions are in inaccessible 
literature; those papers found dealing 
with various phases of the subject are 
sometimes indefinite as to the actual 
number of which the dis- 
cussions are based. It may be esti- 
mated with reasonable accuracy, how- 
ever, that not over 150 cases of primary 
aplastic anemia so far have been re- 
A few cases reported among 


cases on 


ported. 


children were rather obviously anemias 
of hemorrhagic and aplastic type, fol- 
lowing directly as the result of severe 
infections, and must therefore be ex- 
cluded when considering only idiopathic 
cases. Some of Sheard’s mentioned re- 
ports are of this category. 


There are 
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many cases of pernicious anemia re- 
ported with so-called aplastic ten- 
dencies, meaning that there may be a 
stage in pernicious anemia when the 
bone marrow becomes aplastic, all 
blood elements consequently becoming 
reduced; hemorrhages occur and the 
patient dies. 

The diagnosis of primary aplastic 
anemia is, in fact, often difficult and 
lies somewhere among several condi- 
tions; hemorrhagic and aplastic type 
of blood reactions occurring second- 
arily to sepsis, infection, sudden grave 
hemorrhage, pregnancy, poisons (ben- 
zol, trinitrotoluene, arsenic) and ex- 
posure to x-ray and radium. No dif- 
ficulty is encountered if the primary 
agent can be determined. There are 
four diseases, however, which may 
cause confusion; thrombocytopenic 
purpura, pernicious anemia, aleukemic 
leukemia and agranulocytic angina. In 
leukemia, even in the aleukemic stage, 
there will probably be adenopathy and 
splenic enlargement and certain char- 
acteristic elements in the blood picture. 
The anemia will probably not be so 
profound, nor will the hemorrhagic 
features be so abundant or severe. 


In pernicious anemia the history is 
usually of much longer duration and 
contains references to gastrointestinal 
symptoms, paresthesia and _ glossitis. 
There are evidences of hemolysis in 
skin, urine, duodenal contents, blood 
serum and feces. The anemia in per- 
nicious anemia is not so profound 
until the end stages at least, nor 
are the hemorrhagic features promi- 
nent, although often present. In per- 
nicious anemia there is also constant- 
ly present an achlorhydria and usually 
evidence of subacute combined degen- 
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eration (posterolateral sclerosis) of the 
spinal cord. The platelet count is not 
likely to be so completely reduced, 
nor is there such a marked leukopenia. 
The anemia is of the hyperchrome 
type. 

In thrombocytopenic purpura the 
hemorrhagic features are more marked, 
and the anemia and leukopenia less so 
than in aplastic anemia. The mor- 
phology of the blood elements is prac- 
tically normal. 

Agranulocytic angina is a condition 


in which a_ severe gangrenous 


stomatitis accom- 


panied by a blood picture of complete 


develops and is 


or almost complete absence of granu- 
lar (polymorphonuclear) leukocytes. 
The red blood cells and hemoglobin 
may remain within normal range. The 
patients are usually middle aged fe- 
males, and the disease is rapidly fatal 
(within two weeks ordinarily). There 
is, on account of the relatively normal 
hemoglobin and red count, no pallor, 
and the hemorrhagic features are 
usually absent. Piney has mentioned 
the agranulocyte reaction as some- 
times occurring in aplastic anemia, but 
none of the formally reported cases 
have shown such phenomena. 
Pathologically, the differentiation is 
not difficult from an examination of 
the bone marrow alone**. In aplastic 
anemia a soft, yellow, fatty hypoplas- 
tic or aplastic marrow is evident; in 
pernicious anemia the red marrow is 
increased, and shows hyperplasia. In 
thrombocytopenic purpura there is also 
a red, cellular marrow with an in- 
crease of blood elements and decrease 
of fat. The degree and kind of hyper- 
plasia is not, however, that of per- 


nicious anemia. In leukemia there is 
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found a preponderance of lymphatic 
elements in the marrow. Further post 


mortem studies show in pernicious 
anemia the cord sclerosis or in leuke- 
mia the various characteristic glandular 
and splenic overgrowths. The bone 
marrow in agranulocytic angina does 
not show any characteristic changes of 
red cell elements, but granular cells are 
absent. 

idiopathic aplastic 


Two cases of 


anemia are herewith described, and 


commented upon: 


mr. S. DS. 
dent of Minnesota, 
(J.B.C } on November 5, 
of weakness and swelling of the abdomen. 
He said that in September, 1920, he first be- 
gan to become easily fatigued while at his 
\bout this time he sustained a fall, 


a farmer aged 33 years, a res! 
consulted one of us 
1929, complaining 


work. 
bruising his left side, after which he noticed 
some abdominal swelling. His local physi- 
cian told him he probably had some fluid 
in his abdomen. He became weaker from 
that time until consulting us, but did not 
lose weight. He had no gastro-intestinal 
symptoms other than a capricious and vari- 
able appetite and the feeling of distention 
He had daily bowel movements, which re- 
consistency. 
There were no urinary symptoms. His skin 
became pale and slightly yellow, but there 
was no itching. His tongue had occasion- 


tained a normal color and 


ally been sore 

The only illness he had had in the past 
was an attack of pleurisy in 1924. His 
family history was negative. 

Physical examination on November 5th 
showed a pale man, rather dyspneic on slight 
exertion, with abdominal distention. He 
was fairly well nourished, but of poor mus- 
cular tone. The skin and mucous mem- 
branes were very pale, and slightly yellow, 
The hair had begun to 
moderately 


but not jaundiced. 
turn gray. The tongue was 
atrophic, with a whitish area on the right 
side, the site of recent glossitis The heart 
was normal, except for a systolic “hemic” 
murmur heard at the base. The lungs were 


clear. The abdomen was tympanitic, mod- 
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erately distended, but revealed no masses or 
other abnormalities. The liver was barely 
palpable at the right costal margin and 
seemed of normal consistency. The spleen 
was palpated with difficulty on account of 
the distention and was slightly tender. The 
reflexes were present and normal, and vi- 
bration sense over the inner malleoli as esti- 
mated by the “C” tuning fork was normal. 
There was slight edema of both ankles, ex- 
tending one-third of the distance up the 
tibiae. 

Gastric secretory analysis showed a com- 
plete absence of free hydrochloric acid with 
a total acidity of 27. Fluoroscopic exami- 
nation of the stomach, after ingestion of a 
barium meal, showed a large atonic organ 
without defects. The barium filled bowel, 
by fluoroscope, was likewise atonic and con- 
tained much gas, but was otherwise nega- 
tive. The urine was light amber in color, 
1017 specific gravity and acid in reaction, 
with 2+ albumen, but no sugar. A few 
blood cells and an occasional hyaline cast 
were seen. There was a trace of urobi- 
linogen and no urobilin. The blood serum 
bile index was 8 to 9. Blood Wassermann 


and Kahn reactions were negative. Blood 
pressure was 110/80. There was no 
lymphatic glandular enlargement. An ex- 


amination of the blood showed coagulation 
time 4'15”, bleeding time 12’, and 50,000 
platelet count. Hemoglobin was less than 
10 per cent and the red blood cells num- 
bered 500,000. There were 1,250 white blood 
cells with 64 per cent of polymorphonuclears, 
23.5 per cent lymphocytes, 12 per cent mono- 
cytes and 0.5 per cent eosinophils. The 
polymorphonuclear elements showed a dis- 
tinct shift to the left, with several young 
and immature forms. There were none of 
the so-called pernicious anemia neutrophils 
present. The smears of the red blood cells 
showed a distinctly aplastic tendency, with 
more anisocytosis and poikilocytosis than 
normal and only an occasional hyperchro- 
matic or polychromatic cell; there was, how- 
ever, no achromia. There was also an oc- 
casional nucleated red cell seen. 


Nov. 7 Hgb. 
Nov. 11 Hgb. 
Nov. 16 Hgb. 
Nov. 23 Hgb. 
Nov. 27 Hgb. 


800,000 
580,000 
520,000 


10% R.b.c. 
12% R.b.c. 
15% R.b.c. 
10% R.b.c. 


20% R.b.c. 950,000 


450,000 W.b.c 
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The patient was placed in the hospital 
and grouped for transfusion. He was 
found to be a Group IV with, however, 
rather atypical agglutination reactions to 
Group IV sera. A transfusion of 375 c.c. 
of citrated blood was given on November 
6th. There was a moderate reaction about 
two hours following the transfusion, con- 
trolled by 10 m. adrenalin given by hypo 
dermic injection subcutaneously. Liver ex- 
tract (Lilly 343), 6 vials daily in orange 
juice, was begun and the patient placed 
upon the “Minot-Murphy” liver-containing 
diet. 

The patient was given two other trans- 
fusions on the oth and 17th, each followed 
by a very severe reaction, and neither of 
these additions of blood had appreciabk 
effect upon the blood count, as even frort 
the records below. A _ glossitis developed 
which became very severe, and spread onto 
the under surface of the tongue and to the 
buccal membrane. This lesion was _ un- 
doubtedly responsible for the slight eleva- 
tion of temperature noted constantly (100° 
to 101°, and at the time of transfusion re- 
action, 104° to 106°). Bleeding from the 
gums and rectum subsequently occurred; 
50 c.c. of whole blood was used intramus- 
cularly on two occasions, November 15th 
and 18th, in an unsuccessful attempt to 
control these hemorrhages. Petechial and 
purpuric spots appeared in scattered places 
over the body, and finally a day before 
death the surface of the abdomen was al- 
most solidly covered with subcutaneous hem- 
orrhages. The appetite remained good unti! 
the last two days, and the six vials of liver 
extract were continued until the last day. 
Death occurred November 27th, after a peri- 
od of unconsciousness with elevated pulse 


(120), temperature (104°) and Cheyne- 
Stokes’ respiration. An autopsy request was 
refused. 


A few of the blood counts are herewith 
given (those showing transient effect of 
transfusion and whole blood injections are 
eliminated) : 


— no reticulocytes 


8,600, no reticulocytes 


(This count was done just be- 
fore death.) 
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COMMENT 

The phlegmonous, almost gangren- 
gus lesion of the tongue had been de- 
scribed in many of the other cases of 
aplastic anemia reported in the litera- 
ure. The temperature also is a com- 
mon finding in this type of anemia. 
Although the blood bile index was 
sightly elevated, there were no other 
very striking evidences of extreme 
blood destruction, such as are often 
seen in end stages or crises of true 
pernicious anemia. ‘The bile pigments 
ff the urine were normal, the stool 
yas of normal color and neither skin 
or sclera were at any time marked 
v jaundice. 

The blood count was very low, and 
did not react to the stimulation of 
liver, liver extract, blood transfusions 
1 whole blood injections. There was 
free bleeding from the gastro-intesti- 
nal tract and subcutaneous hemor- 
thage. There was an achlorhydria 
present, but no signs of combined cord 
clerosis. There was an _ absolute 
leukopenia at the beginning. The 
terminal rise seen may have been the 
result of the transfusions and whole 
blood, or both. The history of the 
illness was of short duration and 
showed a rapid progression to the fatal 
termination. 

The second case is that of a white male 
age 42 years. He presented himself to one of 
us (JHT) for examination on October 15, 
1930, complaining of weakness, dyspnea and 
“anemia.” About a month previous to this 
admission he had had a severe sore throat 
with fever, for which he remained in bed 
lor two weeks. During this time he had pal- 
pitation, became weak, suffered dull headache 
and experienced occasional slight bleeding 
'rom the gums. These symptoms all con- 
tinued and were still complained of when he 
consulted us. His family history was nega- 
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tive as to any anemia or other constitutional 
diseases. In the fall of 1929 he had had 
some epigastric distress and heartburn, for 
which he consulted a physician, who made a 
diagnosis of duodenal ulcer, and placed him 
upon diet and medical management. He ob 
tained relief gradually from these symptoms, 
and had regained what he considered to be 
normal health at the time when he suffered 
the severe angina mentioned. 

The original physical examination showed 
a fairly well nourished man of rather poor 
muscular tone. There was marked pallor 
of the skin and mucous membranes, but no 
The pupils reacted to light and 
The sclera were 


jaundice. 
accommodation normally. 


clear. There was moderate gingivitis at this 
time, but no stomatitis or glossitis. The 
tongue was not atrophic. The breath was 


foul, and there was hypertrophy of the ton 
sils with evidence of recent hemorrhage from 
the right one. The heart and lungs were 
normal. Neither the liver nor spleen were 
palpable. There were no masses, fluid or 
other abnormalities revealed by abdominal 
palpation. Deep reflexes and vibration sense 
were normal. Examination of the gastro 
intestinal tract after ingestion of barium by 
fluoroscope was entirely negative. Urine ex- 
amination revealed a specific gravity of 1013, 
acid reaction, no albumin or sugar, no bile 
or bile pigments. There were no casts, but 
an occasional red blood recorded 
Numerous stool examinations, made during 


cell was 


his subsequent hospital sojourn, were nega 
tive for occult blood, parasites and ova. 
Blood Wassermann and Kahn reactions were 
negative. Gastric secretory analysis showed 
free hydrochloric acid 49, total acidity 69, 
blood bile index was 4 to 5. Examination 
of the blood resulted in the finding of a 
hemoglobin of 35 per cent (Dare), red 
blood cells 1,960,000, color index 0.92, white 
blood cells 2,100, polymorphonuclears 20 pet 
cent, lymphocytes 75.5 per cent, monocytes 
4.5 per cent. Bleeding time was 13 minutes 
and coagulation time 4 minutes, 45 seconds. 
The blood smears were essentially normal 
remained so. The patient was hosp 
The general hospital diet was or 


and 
talized. 
dered, and one ampule of Ventriculin was 
administered three times daily. The use of 
the Ventriculin was continued until the pa 
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tient became too weak to eat or drink any- 
thing during the last two days of his life. 
During his stay in bed he gradually devel- 
oped a stomatitis, which, as in the previous 
case, became very severe. Smears showed 
Vincent’s organism and much secondary in- 
fection. 

The patient was grouped and transfused 
twice, on Oct. 27 and Nov. 5. Following 
both transfusions, there were very severe 
reactions with chill and elevation of tempera- 
ture. Just as in the previous case, these 
transfusions had no appreciable effect upon 
the blood counts, as seen by the following 
record: Oct. 22, hemoglobin 46 per cent 
(Sahli), red blood cells 2,000,000, white 
blood cells 8,000, no reticulocytes. Oct. 31, 
hemoglobin 47 per cent (Sahli), red blood 
cells 2,300,000, white blood cells 6,000. Nov. 
4, hemoglobin 42 per cent (Sahli), red blood 
cells 1,650,000, white blood cells 6,000, no 
reticulocytes. The increase in the leucocytes 
was undoubtedly due to the mouth infection, 
and perhaps also influenced by the transfu- 
sion and continuing hemorrhages. 

Fibrogen was given in one and two c.c. 
doses subcutaneously on numerous occasions 
in the last few days in an attempt to stop 
the hemorrhages, and on Nov. 6th 20 c.c. of 
whole blood was injected intramuscularly— 
all without effect on the bleeding. 

During the seventeen days in the hospital, 
the temperature ranged from 08° to 104.8° 
F., the pulse from 76 to 116 and the respira- 
tion from 20 to 34. He suffered repeated, 
almost continuous, hemorrhages from the 
gums; was very uncomfortable on account 
of the stomatitis and finally after several 
large gastric hemorrhages, he died on Nov. 
7, 1930. 

An autopsy was performed on the same 
day by Dr. N. M. Levine of the Department 
of Pathology of the Medical School of the 
University of Minnesota from whose com- 
plete and detailed report the following posi- 
tive and pertinent findings are taken: 
There were diffuse ecchymoses over the 
trunk, and also scattered petechiae over 


neck, chest and upper abdomen. There were 
also small petechial hemorrhages internally 
on the surface of the heart, pleural and peri- 
toneal surfaces. The heart was otherwise 
normal and likewise the lungs, except for 
hypostatic congestion and edema of the lat- 
ter. The liver was of a pale brownish red 
color. On opening the stomach, no ulcer was 
found, but submucous hemorrhages were nu- 
merous. The kidneys were normal, except 
for petechiae in the pelves. The spleen 
weighed 175 gm., and was normal grossly 
and in cut section. The bone marrow of the 
upper part of the femur was uniformly yel- 
low and fatty; that of the ribs was yellowish 
pink. The anatomic diagnosis was primary 
aplastic anemia with multiple hemorrhages. 
The bone marrow, in microscopic section, 
showed marked hypoplasia of all elements 
and likewise a marked decrease of leucocytes 


was especially noted. 


COMMENT 


This case proved to be a primary 
aplastic anemia by autopsy findings 
and showed essentially the same pic- 
ture and clinical course as the first one 
detailed. In this second case, the on- 
set was precipitated by an infection— 
a severe sore throat. The course was 
practically the same in both cases, 
progressive weakness, multiple and re- 
peated skin and visceral hemorrhages, 
the development of severe stomatitis, 
gangrenous in the first and compli- 
cated by Vincent’s infection in the 
second. There was no stimulation of 
blood regeneration in either case by 
use of liver, liver extract or hog stom- 
ach extract. Injection of whole blood 
had no effect on the tendency to 
hemorrhage or the thrombocytopenia 


in either case. 
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The Use of Sulphur for the Production of Fever in 
Peripheral Vascular Diseases*t 


By Lorenz M. WALLER, M.D., and Epcar V. ALLEN, M.D., F.A.C.P., 
Fellow in Medicine, The Mayo Foundation, Rochester, Minnesota 


HE artificial induction of fever 
T': a therapeutic measure in 

peripheral vascular disease has 
been well demonstrated. Its value 
rests on an increase in the circulation 
through the extremities, as demon- 
strated by determinations of cutane- 
ous temperature. Brown and his co- 
workers have shown that the tempera- 
ture of the skin increases to a far 
greater degree than the temperature 
of the mouth when fever is artificially 
induced, and have expressed the belief 
that this excessive increase in tem- 
perature is due to vasodilation. A vac- 
cine consisting of Eberthella typhi 
(Bacillus typhosus), Salmonella par- 
atyphi (Bacillus paratyphosus A), and 
Salmonella schottmiilleri (Bacillus par- 
atyphosus B), injected intravenously, 
serves admirably for the production of 
fever. Pain is also lleviated. There 
are four disadvantages in the use of 
this vaccine: (1) the occurrence of a 
chill, (2) the absence of the desirable 
part of the reaction after repeated in- 
jections, (3) certain untoward effects, 
and (4) the comparatively short dura- 
tion of the fever. The effect of the ty- 
phoid “h” antigen (Eli Lilly and Com- 


*Received for Publication April 3, 1931. 
¢From the Division of Medicine, The 
Mayo Clinic, Rochester, Minnesota. 


pany) was studied by Barker, who 
found that, following 314 injections 
given to sixty-three patients, chill oc- 
curred in only 27 per cent. Malaise 
was less marked. The use of this 
antigen marked a distinct advance in 
protein therapy, for chill is assumed to 
be conducive to vascular thrombosis,’ 
and is not useful in the treatment of 
peripheral vascular disease. The un- 
toward complications following in- 
travenous injections of typhoid and 
paratyphoid vaccine have been em- 
phasized by Hench’. In a study of 
10,000 injections in 2,500 cases he 
found unusual clinical phenomena sub- 
sequent to twenty injections in four- 
teen cases. Death occurred in three 
cases, a mortality of 0.12 per cent. 

The history of the use of sulphur by 
injection has been reviewed recently 
by Mackay®. Subcutaneous injections 
were used by various investigators in 
1907?** ; these authors believed it low- 
ered the temperature in bronchopneu- 
monia and pulmonary tuberculosis. 
Intramuscular injections of sulphur in 
oil were first used by Schroeder’ in 
1927 in the treatment of paresis. The 
literature regarding its use as a pyro- 
genetic agent in syphilis, in other con- 
ditions of the nervous system and in 
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rheumatic disease has since increased 
cl msiderably*** 18,15-18 

Our attention was directed by 
Mackay* to the use of sulphur in pro- 
ducing artificial fever. The first in- 
jection was followed by such satisfac- 
tory results (the healing of chronic 
ulcers of the toe in a case of thrombo- 
angiitis obliterans) that further inves- 
tigation was carried out. We hoped it 
would have the following advantages: 
(1) safety of use for persons of ad- 
vanced age, (2) production of pro- 
longed fever, and (3) absence of dis- 
agreeable sequelae following injection. 
The first two desiderata have been 
realized. Schroeder** wrote that intra- 
muscular injections of sulphur are 
without danger to infants, or to senile 
persons. Our series is small, but com- 
plications have not been noted in per- 
sons ranging in age from thirty-five 
to sixty-five years. Fever is present 
for a prolonged period as compared 
with that following injection of ty- 
phoid vaccine. In our experience, pain 
at the site of injection constitutes the 
single contraindication to the use of 
sulphur by the intramuscular route. 


TECHNIC AND DosaGE 

2 per cent suspension of sulphur 
in olive oil* is injected deeply into the 
lateral aspect of the middle portion of 
the thigh. Warming and shaking of 
the suspension distributes the sulphur 
more evenly in the olive oil.  In- 
jections can be given every four or 
hive days, using alternate thighs, and 
increasing the amount at each injec- 
tion. The amount of the first injection 


Is 1 ec. Schroeder™* increased each 





*Supplied by the Abbott Laboratories, Chi- 


ag 


succeeding dose by I c.c. of I per cent 
suspension of sulphur in oil, giving as 
much as 10 c.c. at a single injection, 
and a course usually of ten injections. 
The greatest single dose we have used 
was 3.5 c.c. of a mixture of sulphur, 
2 per cent, and olive oil. In our ex- 
perience amounts in excess of 2 C.c. 
of the 2 per cent suspension have little, 
if any, advantage over the smaller 
amount and cause greater pain and 
more marked chill. Repeated in- 
jections of amounts of 2 c.c. have al- 
ways been followed by satisfactory 
febrile response. Apparently, in par- 
esis, results of treatment are depend- 
ent somewhat on the height of the 
temperature achieved. In persons with 
peripheral vascular disease, increases 
in the temperature of the skin are 
usually as great when the general 
body temperature is 1.5° to 2°C. 
above normal as with greater in- 
creases. We have never given more 
than six injections in sixty days to one 
patient. Typhoid vaccine was given 
intravenously between injections of 
sulphur. 

MATERIAL STUDIED AND EFFECTS OF 
SULPHUR INJECTED INTRAMUS- 
CULARLY 

The present study deals with fif- 
teen patients who received thirty-two 
injections of sulphur. The group in- 
cludes ten patients with thrombo- 
angiitis obliterans, three with arterio- 
sclerotic occlusive disease of the ex- 
tremities, one with painful paresthesia, 
and one with sclerodactylia. In five 
additional cases, in which patients re- 
ceived twelve injections, detailed ob- 
servations were not made. The ages 
of the patients varied from thirty to 


sixty-five years. 
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Fever began on an average of seven 
and six-tenths hours after injection. 
The greatest afebrile period following 
injection was thirteen and five-tenths 
hours; the shortest, seven hours (tab- 
ulation). Small doses of the suspen- 
sion of sulphur tended to produce 
gradual increase in the temperature of 
the body; following larger amounts, 
the increase in temperature was more 
The average maximal tempera- 
ture, following all injections, was 
102.4°F. It is interesting that rela- 
tionship is lacking between the amount 
injected and the maximal temperature 
attained. Five injections of 1 c.c. each 
produced an average maximal tem- 


rapid. 
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perature of 102.1°F., and the tem- 
perature, after fourteen injections of 
2 cc. each, was only 0.3°F. great- 


of 


The average duration of the 


er, increase no appreciable 


value. 


an 


fever following all injections was fifty 
hours (figure 1). Dosage had direct 
influence on the duration of the fever, 
which averaged only twenty-seven 
hours following injections of I c.c., 
and fifty-four hours following injec- 
tions of 2 c.c. Larger amounts of sul- 
phur produced fever of even shorter 
Increase in the cutaneous 
of the 


curred in a manner similar to that ob- 


duration. 


temperature extremities oc- 
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served following intravenous injection 
of typhoid vaccine (figure 2). 

Pain at the site of injection is the 
most disagreeable feature and the 
greatest objection to intramuscular in- 
jection of sulphur. Some patients 
complain little and others bitterly, but 
few wish the injection repeated, al- 
though none refused. In this regard, 
sulphur is far inferior to vaccine in- 
jected intravenously, for patients are 
unanimous in their preference to the 
discomfort caused by the vaccine as 
compared to that produced by sulphur. 


The distress may be divided into con- 
tinuous pain, and that which occurs 
only with movement of the extremity. 
The pain begins from one to three 
hours after the injection, and contin- 
ues on an average of twenty-six hours 
before there is spontaneous relief. 
During an additional average period of 
fifty-one hours pain is present on mov- 
ing the extremity, but absent when the 
leg is at rest (tabulation). This 
period occasions little complaint. The 
larger amounts of sulphur produced 


longer periods of pain. 
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intervals 
of the same patient following intra- 


minute 


muscular injection of sulphur in oil and intravenous injection of typhoid vaccine. 
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Our attempts to prevent the pain by 
injecting other materials with the sul- 
phur and oil, although not extensive, 
were unsuccessful. A local anesthetic 
was tried on three occasions without 
benefit. As was expected, its effects 
had largely worn off before the pain 
had begun. The addition of 5 c.c. of 
the patient’s blood to the injected sul- 
phur and olive oil was likewise without 
beneficial effect. Prevention of the 
pain is highly desirable, and further at- 
tempts should be made. Mackay* has 
advanced experimental data as evi- 
dence that sulphur produced its pyro- 
genetic effect through local destruction 
of muscle, and it is possible that sub- 
stances which may be found to pre- 
vent the pain will also eliminate the 
sharp, fever-producing effects of the 
sulphur. More intensive study of this 
phase of the subject is essential. 

Thirteen of the fifteen patients had 
indolent ulcers associated with mild to 
very severe regional pain. In all 
cases, some degree of relief of pain 
was noted. After all injections of the 
suspension of sulphur in excess of I 
c.c., pain was only about half as se- 
vere as before. In one instance pain 
in the region of an ulcer disappeared 
entirely, but in general sulphur lacked 
some of the pain-relieving properties 
of vaccine injected intravenously. This 
study demonstrates that the fever and 
not the vaccine alone is responsible 
for the relief of pain with the patient 
at rest, in peripheral vascular disease. 
One patient with painful paresthesia 
of the feet did not receive relief from 
intramuscular injections of sulphur; 
later the pain was shown to be of cen- 
tral origin, for spinal anesthesia, with 


complete motor and sensory paralysis 
likewise failed to give relief. 

Chill occurred following seventeen 
of the thirty-two injections of suspen- 
sion of sulphur. In ten of these in- 
stances the chill was graded 1 in se- 
verity; in four it was graded 2; in 
two it was graded 3, and in one it was 
grade 4. Twenty-six injections of 
suspensions in amounts of 2 c.c. or less 
were followed by chill in thirteen in- 
stances (50 per cent), but the chill was 
of minor degree (graded I or 2) in all 
but one instance. Patients generally 
complained but little of the chill and 
it was not a contraindication to the use 
of sulphur. 

An increase in the number of !eu- 
kocytes followed the injection of sul- 
phur in all the cases studied.  Fre- 
quently they numbered as many as 
45,000 for each cubic millimeter of 
blood. Study of the blood smears re- 
vealed definite increase in the per- 
centage of neutrophilic leukocytes. 
The number and percentage of the leu- 
kocytes in the blood reached normal 
values on an average of ninety-eight 
hours following injection of sulphur. 

It is difficult to evaluate the effects 
on the ulcers of sulphur injected intra- 
muscularly, for typhoid vaccine was 
given intravenously and local applica- 
tions were also used in most of the 
cases. In two cases of thrombo- 
angiitis obliterans with gangrenous 
ulcers, in which courses of vaccine 
were administered, the condition of 
the ulcers improved after the first in- 
jection of sulphur and the lesions were 
healed in three weeks. 

In five cases of thrombo-angiitis 
obliterans, with severe ulcers or gan- 
grene, the course of the disease was 
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unmodified by treatment with vaccine 
and sulphur, and amputation was 
necessary. Five patients were spared 
amputation. In one case of arterio- 
sclerosis of the extremities, amputa- 
tion was later necessary. The condi- 
tion of one patient improved sufficient- 
ly to allow successful amputation of a 
toe; that of one patient was unchanged 
during a short period of observation. 
The ulcers on the heels of one pa- 
tient with sclerodactylia healed slowly 
under treatment with combined sul- 
phur and vaccine. In general, the re- 
sults of injections of sulphur on ulcers 
or gangrene, in patients with periph- 
eral vascular disease, were equal to and 
occasionally exceeded the results fol- 
lowing intravenous injections of vac- 
cine. The temperature of the skin in- 
creased following injections of sulphur 
in much the same manner as it in- 
creased following intravenous injec- 
tions of vaccine. 


THe Metuop oF AcTION oF INTRA- 
MUSCULAR INJECTIONS OF SULPHUR 


Mackay has reviewed the opinions 
as to the mechanism by which sulphur 
injected intramuscularly produces 
fever. Impressed by the theoretic na- 
ture of these opinions he approached 
the problem experimentally. Rabbits 
were used, but even with doses, based 
on body weight, which exceeded by 
thirty times those used in man, fever 
was not produced. Sections taken 
from the region injected, twenty-four 
and forty-eight hours after injection, 
gave evidence of profound necrosis 
and marked inflammatory reaction; 
large numbers of polymorphonuclear 
leukocytes and a few lymphocytes 
were present. Less striation of the 
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muscle fibers, with fragmentation and 
degeneration, was observed. Sections, 
taken thirteen days following injection, 
gave of subsidence of the 
acute inflammatory process; there was 
evidence of proliferation of fibro- 
blasts, and foreign-body giant cells and 
regenerating muscle fibers were seen. 
Olive oil was not essential to the pro- 
duction of the inflammatory reaction, 
for sulphur in a mixture of acacia, 1 
per cent, in physiologic solution of so- 
dium chloride produced the same 
pathologic changes as sulphur in olive 
oil. As a result of his experimental 
studies, Mackay expressed the belief 
that the follows intra- 
muscular injection of sulphur is a re- 
sult of a reaction to protein liberated 
from the patient’s own muscle, or that 
it is a result of the action of hydrogen 
sulphide formed from sulphur in the 


evidence 


fever which 


tissues. 
out, the afebrile period following in- 
jection, the increasing amounts of sul- 


As Mackay logically pointed 


phur necessary, and the pathologic 
changes induced, argue 
mechanism as was postulated by him. 


for such a 


COMMENT 


The ideal pyrogenetic agent would 
be one which would produce fever of 
as long duration as is desired without 
disagreeable or harmful local or gen- 
eral reactions. Unfortunately such an 
agent is as yet unavailable. Intrave- 
nously injected vaccine, although a 
very valuable therapeutic aid, has the 
disadvantages that there is slight dan- 
ger of complications, and that the fever 
is of comparatively short duration. 
Sulphur injected intramuscularly is su 
perior to vaccine in that it can be used 
with safety for patients of advanced 
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age and in that the fever is of longer 
duration. It is inferior to vaccine be- 
cause of its reaction and because of the 
distress occasioned at the site of the 
injection. The  patient’s attitude 
toward injection of sulphur varies: 
some patients request repeated injection 
because of favorable results; some ex- 
tremely dislike, and nearly refuse, in- 
jection because of the pain induced. 

Each patient should be informed of 
the pain before the injection is given; 
morphine or codeine should be used 
freely during the period of acute dis- 
tress. Antipyretics, such as acetyl- 
salicylic acid, should be avoided be- 
cause of their effect in lowering tem- 
perature. As yet no permanent im- 
pairment of muscle function as a re- 
sult of repeated injections has been re- 
ported even by Schroeder,’*:** who has 
had extensive experience. On _ the 
basis of Mackay’s experimental work, 
such changes in muscle function can 
be reasonably expected provided in- 
jections are repeated a sufficient num- 
ber of times. For our purpose, in the 
treatment of peripheral vascular dis- 
ease, a smaller number of injections 
than that which Schroeder gave with- 
out detrimental effects is usually suffi- 
cient. Increasing doses were not 
necessary for one patient who re- 
ceived six injections. 

The evidence that sulphur itself is 
of therapeutic value in peripheral vas- 
cular disease is largely lacking in this 
study. Because of the pain at the site 
of injection, the use of intramuscular 
injections of sulphur in the future 
probably will be reserved for persons 
to whom the distress is not severe, for 
those who are temporarily insensitive 
to typhoid vaccine, and for those of 
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advanced age. We cannot substantiate 
Mackay’s observations that persons 
who do not respond well to vaccine do 
not respond to sulphur. Our experi- 
ence is the opposite, and sulphur is 
commonly used when typhoid vaccine 
is ineffectual. 


SUMMARY AND CONCLUSIONS 


Observations were made on pain at 
the site of injection, on relief of 
pain in ulcerated or gangrenous re- 
gions, on healing of ulcers, on height 
and duration of fever, and on chill and 
leukocytosis in fifteen cases of periph- 
eral vascular disease, in which thirty- 
two intramuscular injections of sul- 
phur, 2 per cent, in olive oil were 
given. In five additional cases twelve 
injections were given, but detailed ob- 
servations were not made. 

Fever began about seven hours after 
the injection ; the temperature reached 
an average maximal level of 102°F., 
and lasted an average of fifty hours. 
Chills occurred following approximate- 
ly 50 per cent of the injections, but 


they were mild when doses of suspen- 
2 ce. 


sion of sulphur of 1.5 c.c., or 
were given. 

The most satisfactory dose in treat- 
ment of peripheral vascular disease 
was 1.5 c.c. or 2.c.c. Greater amounts 
were rarely necessary to produce effect 
even later in the course of the in- 
jections. 

Clinical improvement was as marked 
following intramuscular injection of 
sulphur as that induced by intravenous 
injection of typhoid vaccine, and oc- 
casionally it was more striking. 

The pain at the site of the injection 
varied from moderate to severe and 
constituted the greatest disadvantage 














Use of Sulphur in Peripheral Vascular Disease 


to intramuscular injection of sulphur 


olive oil. 
Sulphur in olive oil, injected intra 
muscularly, in the treatment of periph 
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eral vascular disease, is most satisfac 
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Mediastinal Displacement in Pneumothorax* 7 


By W. C. Potnock, M.D., Major, Medical Corps, U.S. 


Army, 


Denver, ( ‘olorado 


OENTGENOLOGICAL study 
of pneumothoraces, whether 
artificially induced or spon- 
taneous, frequently reveals mediastinal 
displacement. This displacement may 
be of the superior anterior mediasti- 
num, of the inferior or of the entire 
mediastinum. The displacement asso- 
ciated with artificial pneumothorax 
therapy or in spontaneous cases is due 
to a disturbance of the normal physio- 
logical intrathoracic equilibrium. The 
degree of displacement is not in _ all 
cases proportionate to the change in 
intrathoracic equilibrium because of 
factors that will be discussed later. 
Mediastinal displacement is observed 
in cases of pulmonary tuberculosis un- 
associated with pneumothorax and in 
cases where pneumothorax no longer 
exists; but this type of displacement 
will not be discussed in this paper. 
The bulging or displacement of the 
superior anterior mediastinum is the 
type observed during fluoroscopic 
study of artificially induced pneumo- 
thorax cases. It is frequently noted 
during such study that the contra- 
*From the Medical Service, Fitzsimons 
General Hospital. Received for publication, 
March 3, 1931. 
+Published by permission of the Surgeon 
General, U. S. Army, who is not responsible 
for any opinion expressed or conclusions 


reached herein. 
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lateral lung is encroached upon by the 
pneumothorax cavity bounded by 
mediastinal pleura. This condition is 
ordinarily detected only during fluor 
scopic study and is not observed on the 
routine x-ray plate. As_ stated 
Sewell’ the bulging only eventuates 
during the phase of expiration, and so 
far as it affects the respiration, 
should operate to aid in the expiratory 


contraction of the lung and in tl 


S ¢z* 
pulsion of its foul residual air. Cor 
trawise, the inspiratory swing of the 
mediastinum toward the middle line 
allows, if it does not assist, the re- 
newal of air of unusual oxygenati 
power to the full capacity of the cor 
tralateral lung. 

Mediastinal displacement of the type 
influenced by the phases of respi 
tion in artificial pneumothorax is usu- 
ally in right sided pneumothorax, th 
mediastinal herniation or bulging 
vading the left chest. The reverse has 
been noted, but is a rather rare oc- 
currence. When pneumothorax ts 1n- 
duced on the left, the position of the 
esophagus obstructs mediastinal dis- 


placement from left to right. ‘The dis- 


placement from right to left is poss! 
ble because of an anatomical weakness 
between the two pleural cavities (ue 


to the fact that the aorta and 


imposed esophagus lie somewhat t 
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left of the vertebral column. Dis- 


placement does not occur in most cases 
hecause the 


mediastinum is fixed, or 


practically fixed, by adhesions and 
thickening of the pleura. This condi 
the 


adults and in long standing cases of 


tion is frequently case in older 


pulmonary tuberculosis, for 


and 
reason mediastinal displacements are 
most 


frequently observed in_ earlier 


be conmie 
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cases of tuberculosis in younget 


tis 


adults 


where mediastinal mobility is 


not 
lessened pleural thickening and ad 


~ 


hesions 


Figure 1 illustrates the type of dis 


placement undet 


discussion, as shown 


m the x-ray plate It is observed that 


the mediastinal pleura runs 


from the 
inner third of the clavicle downward to 


continuous with the cardiac 








488 W. C. Pollock 


shadow at about the level of the third 
rib. As stated, routine x-ray plates 
seldom show the condition because 
they are usually made during the 
phase of inspiration, and during this 
phase the mediastinum moved toward 
the pneumothorax cavity. It is during 
fluoroscopy when the mediastinum can 
be observed, as to position, during 
inspiration and expiration that the ap- 
parent encroachment upon the con- 
tralateral lung is observed. 

The condition is not a serious one 
and can hardly be classified as a com- 
plication. It is not associated with 
cardio-respiratory embarrassment. The 
encroachment as can be seen by lateral 
x-ray plates is not upon the lateral 
lung surface; but only upon its anter- 
ior surface. There is no lateral com- 
pression of the lung; but rather a slight 
anterior-posterior compression. The 
condition is of minor clinical signifi- 
cance and occurs in the presence of 
negative intrathoracic pressure. 

Infrequently there is observed a su- 
perior anterior mediastinal displace- 
ment of an entirely different character. 
The right upper lobe of the lung 
herniates into the left chest, the her- 
nial sac consisting of the mediastinal 
pleura. The hernia remains fixed in 
the left chest uninfluenced by respira- 
tion. There may be present respira- 
tory embarrassment with a_ pressure 
sense to the stage of discomfort and 
the condition is considered of clinical 
significance. This condition is usually 
associated with positive pressure in the 
pneumothorax cavity of the right chest. 

Figure 2 shows a hernia of the 


right upper lobe of the lung into the 
left chest. 
full inspiration yet the hernia en- 


The plate is made during 


croaches upon the contralateral lu 
Respiration produced no movement 
the hernia. The mediastinum, except 
for the anatomically weak superior 4 

relatively 


terior mediastinum, was 


fixed. The plate is of a patient w 


received a refill of gas in an eastern 
city prior to journeying to Denve 
Colorado. ‘The eastern city being nea 


sea level and Denver being over five 
thousand feet in altitude, it is es 
mated that the intrathoracic pressure 
Was increased approximately twenty 
per cent. The increase was sufficient 
to produce a moderately high positive 
intrathoracic pressure which was suffi 
cient to push the firm fibrous right up- 
per lobe into the anatomically weak 


area of the mediastinum. Ordinarily 
mediastinal bulging occurs in cases 
where the pleura is relatively free and 
elastic; but as pointed out by Duma 
rest and Brette* it may occur in cases 
with relatively nonelastic pleura when 
there is overstrong pressure in_ the 
pneumothorax cavity. 

In this case the mediastinum must 
have been relatively nonelastic and 
fixed since the case is one of long 
standing pulmonary tuberculosis in an 
adult 42 years of age. Artificial pneu- 
mothorax had been used as an ad- 
junct in his treatment for over one 
year. There were numerous band-like 
adhesions over the lower half of the 
lung, and at autopsy there was found 
one fibrous adhesion running from the 
visceral pleura to the mediastinal 
pleura. 

In general, the degree of displace- 
ment depends upon flexibility of the 
mediastinum, the amount of 


thoracic pressure in the pneumot! 
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space and the relative fixation of the the mediastinal line could not be ob 
mediastinal contents. served in the left chest, even during 


The factor of importance in this case forced expiration 
was that of intrathoracic pressure. Figure 3 shows the change pro 
The removal of 800 c.c. of air from duced by removal of air. The right 
the right chest completely reduced the upper lobe of the lung can now be 
herniation of the lung with consider- seen in the right chest. The right lung 


able reduction of the cardio-respiratory has re-expanded somewhat, causing an 


embarrassment. During fluoroscopy elevation of the fluid level and the 





HERNIA o- LUNG 


Fic. 2. Hernia of right upper lobe into the I cl 
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mediastinal bulging into the left chest 
through the anterior superior mediasti- 
num no longer exists. 

We wish to emphasize the fact that 
such a condition is entirely different 
from the swinging superior mediasti- 
num noted in young adults earlier in 
the employment of pneumothorax. 


Fic. 3. Compare with preceding figure and note change produced by remov: 





Pollock 


In this case the mediastinal her 
contained a lobe of the lung from t 
opposite chest with a sufficient ¢ 
croachment upon the contralate: 
lung to cause respiratory embarra 
ment. The hernia did not recede du 
ing inspiration and did not inere 


its encroachment during expirati 














Mediastinal Displacement in Pneumothorax 49] 


therefore it hindered oxygenation of sence of an _ elastic recoil of the 
the contralateral lung. mediastinum 

\s stated by Stivelman, [lennell \ similar case is shown by figure 
id Golembe the size ot the un it In this case there is also an actual 
treated hemithorax will be proportion hernia of the lung through the su 
itely decreased and because of this perior mediastinum The plate is of 
its intrapleural pressure will be pro case of a closed spontaneous pneu 
portionately less negative. ‘The intra mothorax superimposed upon an arti 
thoracic pressure on the untreated ficial pneumothorax. Figure 4a shows 
side will be proportionately increased — the specimen removed at autopsy. The 
nd will be equal to the intrathoracic — portion of the lung invading the oppo 
pressure on the pneumothorax side mi site chest stands out as distinet pro 
nus the elastic recoil of the stretched  trusion trom the rest of the lung. 
mediastinum, In cases witl relatively mobil 

In our case under discussion the mediastinum there may exist a marked 
decrease in negative pressure of thi degree of displacement without ag 
untreated hemithorax was greater thar gravating cardiorespiratory embarrass 
usually observed because of the ab ment In the absence of pleuropert 

— 


a 
7 
ae 
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cardial adhesions the heart may be pneumothorax be superimposed upon 
converted into a complete dextrocardia previously existing artificially induc 
without cardiac symptoms. We are pneumothorax the symptoms may 


1 


now referring to the tvpe of medias- extremely mild. In fact, the accident 
tinal displacement in which the entire may happen and be unknown to the 
patient or his physician until it is de- 


mediastinum and its contents are 
pushed to one side. This condition is tected by fluoroscopy prior to a cor 
observed in spontaneous pneumothor- templated pneumothorax refill. Ay 
aces with positive pressure, usually as- 
sociated with pleural exudate. Whether occur to the right as well as to thi 
or not there are acute symptoms de- left. However, the left to right di 
pends somewhat upon the rapidity of | placement requires greater pressur 
the displacement. If the lung col- and the degree of displacement is less 
lapse is rapid in a case untreated by Figures 5 and 6 show this type 
pneumothorax the symptoms are usu- displacement. These plates are 

ally acute. Should the spontaneous spontaneous pneumothoraces superit 





Fic. 4a. Gross specimen from case shown in figure 4. The protruding portion 
lung was the part which had invaded the opposite chest. 


parently this type of displacement may 
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posed upon induced pneumothoraces, shows little tendency to return to its 
both showing pleural exudate. bot! normal position aiter removal of 
cases are of long standing and have © pleural exudate The same is true of 


few symptoms when the pleural = the swinging movement of the medias 


exudate is removed at frequent inter tinum during respiration which also 

vals tends to becom« less and less and final 

It has been noted in the earlier’ lv may become fixed \s the mediasti 
thoracenteses of such cases that the num becomes fixed in the opposite 
mediastinum returns to a practically chest there then appears more respira 
normal position. Later in the treat torv embarrassment and sensation of 

- ment the mediastinum tends to becom«e pressure, relieved by removal of at 
fixed in its displaced position and with return of the mediastinum to not 





; 5. Displacement produced by spontaneous pneumothoranx iperimposed 


imothorax, with pleural exudate 
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mal position. In these two cases the 


lung remained collapsed because of a 
small bronchial fistula which existed 
for some time without infection of the 
pleural exudate. Bronchial fistulae 
were proven to exist by the introduc- 
tion of dye into the chest cavity and 
noting same to appear in the sputum. 


This tv] Ve ot 


becomes a surgical case because of the 


development of pyothorax. In some 





Fic. 6. 


case sooner or later 





Another example of the same type of displacement 
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instances in which the fistula 1s small 
and tortuous and requires coughing 


attacks to force air from the respira 


tory tract to the pneumothorax space, 


there may be considerable interval be- 
fore the pleural exudate becomes in 
fected, 
Another 
placement is the respiratory deviatior 


type of mediastinal dis 


of the entire mediastinum noted dur- 


ing fluoroscopy. This deviation, whet 


as shown by figure 
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nall observed during forceful respiration, of respiratory embarrassment. How 
ung is rather astounding in some cases. It ever, rather marked displacement is 
ITa- is believed that many who have not frequently seen in cases without svmp 
ce, given particular attention to move toms. let us again point out, as is 
e- ments of the mediastinum would be shown by figures 7 and &, the position 
in- rather surprised to note the degree ot of the mediastinum with reference to 

respiratory deviation in certain cases. the phases of respiration It will be 
CIS The mediastinum in instances seems t noted that the mediastinum makes its 
10n encroach upon the contralateral lung encroachment upon the contralateral 
lur- to over one-half of its diameter. Aj lung during the phase of expiration 
het observer may in haste conclude that and recedes to the pneumothorax side 

this type of displacement is the factor on = inspiratiot \larked deviation is 














INSPIAA LION 


ne ete _ stent acea 


Fic. 7. Mediastinal rel 
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usually observed in younger adults 
earlier in the treatment by artificial 
pneumothorax. It has also been ob- 
served that as pneumothorax treatment 
is continued the mediastinal mobility 
tends to become less and less, finally 
becoming relatively fixed. This is due 
to the fact that the pleura becomes less 
elastic, and somewhat thickened under 
continuous pneumothorax treatment. 
Von Muralt* calls attention to the pos- 


itive assistance given the respiratory 


function of the contralateral lung 


the mediastinal deviation in theraper 
tic pneumothoraces. He also state 
that the situation here is the exact 
opposite to that found in wide oy 


pneumothorax both as to mechanic 


and vital effects. 

In cases of mediastinal deviation 
well observed during respiration at 
time of routine fluoroscopy there 


exist characteristic manometer r 


ings. The mediastinum is so flexi 











LXHEHTION 


Fic. 8. Mediastinal relations during expiration. 
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that it is gradually displaced by the in 


troduction of air into the pneumo 
thorax cavity. This fact was dis 
ussed by Parfitt \ccording to 


“The 


maining the same, the volume of a 


Bovle’s Law, temperature re 


viven quantity of gas Is inversely as the 


ressure which it bears.” ‘This would 


that with rigid pneumothorax 


walls there should be 


lean 


‘aVIt\ a propor 


tionate change in the manometer read 


ng following the introduction of each 


i 


00 ¢.c. of It is not unusual, how 


vas. 


ver, to observe that the manometet 


eading may show little change during 


the introduction of the first several 


0 c.c. of The interpretation of 


eas. 
, 


this is that the introduction of gas does 


ot proportionately increase the pres 


sure because the pneumothorax cavity 

as enlarged by mediastinal displace 

ment. 

state that dis 
the 


lelicate Organs It encloses causes func 


lumarest and Brette 


turbance of the mediastinum and 


tonal trouble, such as dyspnea on ex 
rtion, and tachyeardia uncomfortable 
ly 
i 


_ 


or the patient, and may lead to a « 


cation of the mediastinal partition 


without pulmonary compression being 
either complete or effective. 


Wi 


know that rather marked devia 


tion may occur without symptoms. 
[here must be other factors than the 
isplacement in itself which result in 
unctional trouble. 


mediastinum, free 


With 


dhesions, in 


an elastic 


the young adult, 


the the 


pressure in pneumo- 


thorax cavity is maintained well on 


the negative side there are usually no 


from mediastinal 


nptoms resulting 


CV On. 
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The most pronounced symptoms 
have been observed in left pneumo 
thorax with  pleuro-pericardial ad 
hesions in lor Cel standing cases 

h thickened pleura where pressurt 
is employed to stretch adhesions for 
better collapse of cavitations It has 
heet oul experrence that functional 
symptoms are more apparent wher 
pressure Is a] ed to a relatively fixe 
mediastinum than where there is cor 
siderable le ti I Hexible mx 


ist! itive 


num under neg 


pressure, 


he movements of the mediastinum 
ur lle Stivelman, Hennell and 
(y Nembe "Mi vements ol Balance’ 
They state that the intrathoracic pres 
sure is established in pneumothorax as 
under all normal conditions. The 
change ressure in one hemithorax 
must be balanced by approximate 
changes on the opposite side; and it 1s 
in response to this fundamental prin 
ciple that certain so-called “Move 
ments of Balance’ take pl ice im the 
chest cavity in pneumothorax 


t} 


hemithoraces are exact 


When bot! 
ipacity and both lungs are 


x<panded to fill 


] 1 
\ alike 11) 


equally ¢ them, there 


would be omparativelyv little or no 


disturbance in the relative position of 


the mediastinum during inspiration 


(In the other hand, supposing one 


hemithorax to be relatively immobile 


and the other hemithorax capable of 


sce 


large expansion, we can easily 


how, during inspiration, a movable 


mediastinum would be shifted toward 
the 


} 
} 
| 


the large hemithorax because of 


rapidly increasing negative pressure 


developed therein It is believed that 
some understanding of the so-called 
Balance”’ 


The 


*\Iovement of In pneumo 


| 
essential 


thorax Is 


physics 
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the phenomenon may upon super- 
ficial consideration appear rather con- 
fusing, but when one fully appre- 
ciates that we are dealing with differ- 
ences in pressure and that the pres- 
sure changes with the phases of respi- 
ration, the movements noted under the 
Huoroscope are then understood. In 
fact, the phenomenon becomes simple. 
Appreciation of such movements leads 
to a clearer understanding of Kien- 
boeck’s phenomenon and other forms 
of paradoxical breathing. 

We have been unable to demonstrate 
true paradoxical diaphragmatic breath- 
ing in artificially induced pneumotho- 
rax. 
to be lower than normal, may appear 


The diaphragm has been noted 


irregular in passing from the phase of 
expiration to inspiration and may ap- 
pear to present a paradoxical movement 
of slight amplitude when the intra- 
thoracic pressure on the pneumothorax 
side reaches a positive pressure at ex- 
The 


movement disappears when the pres- 


piration., apparent paradoxical 
sure Is decreased or when position of 


the patient is changed toward the 
pneumothorax side. 

True paradoxical diaphragmatic 
breathing is observed in pneumothorax 
cases when there is a paralysis of the 
diaphragm. 

With the principle of “Movements 
of Balance” in mind an attempt was 
made to determine the approximate 
degree of incapacity of respiratory 
movement of the hemithorax required 
to produce movements of balance. 
Immobilization of the hemithorax by 
fixation of chest wall in a normal in- 
“Movement of 


dividual caused no 


Balance”. Fixation of the chest wall 


is partially compensated for by in- 
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creased movement of the diaphragin, 
To prevent compensatory diaphragm- 
atic breathing on the side of fixati 
an individual was selected who ha: 
paralyzed diaphragm due to phre 
The 


showed a movement of the mediasti- 


exeresis. individual select 


num during forced respiration. The 
right chest was immobilized, and x 
made during full inspiration and 
other during full expiration, with th 
result that the mediastinum was tou 
to remain practically stationary. 
cardiac shadow was found t 
through a distance of only nine-tenths 
of a centimeter. 

It was found that procedures a+ out 
were insufficient to 


lined above 


duce mediastinal movements as_ ir 
quently observed in artificial pneum 
thorax cases where lung compressiot 
ranges from twenty-five to fitty per 


cent. 
SUMMARY 


A disturbance of the normal phys! 


logical intrathoracic pressure during 
the course of artificial pneumot! 
therapy may produce mediastina 
placement when the mediastinu 
sufficiently flexible. 

Mediastinal displacements event 
ing into the contralateral lung during 
the phase of expiration are of no cl 
ical significance. llowever, fixed 
placements in the presence ot 
tively nonelastic mediastinal 
produced by over strong press! 
the pneumothorax cavity may g! 
to respiratory embarrassment 
sense of pressure to the Stag 
comfort. A reduction of the cis 
ment results in comfort to the 


Mediastinal displacement 








uy 
in 
th 
ti 
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gin, upon flexibility of the mediastinum, the usually occurs 1n younger adults earl 
ym- intrathoracic pressure in the pneumo-_ in artificial pneumothorax treatment 
thorax cavity, and the relative fixa and the mediastinum tends to become 


tion of the mediastinal contents. less and less flexible as pneumot! 


relatively flexible mediastinum — therapy is ntinued 


~ ISEWALL, H A critique of artificial pneu mothorax 
othorax in pulmonary — tuberculosi mal pressures, | \ 
i] \mer. Rev. Tuberc., 1920, xviii, 117-2 xX 15 }5 
the DuMAREST, F., and Brerre, P Mediasti Mut r 
il hermia in artificial pneumothorax, 2 
\bstracts \mer Rey Puber« sect ¥ 1) i 
)2 x IS-19 eul 
Ss LMA B. P.; HENNEI H { ( 
: Cx BE, H Clinical significance ( 
ered intrathoracic e libriun { ( ‘ 








Treatment of Recurrent Erysipelas* 


By Haroip L. 


ECRUDESCENCES ands re- 


lapses are not uncommon in 
streptococcal infections. In 
facial erysipelas, the lesion may sub- 
side and the skin become almost nor- 
mal but suddenly within a few hours 
all the signs and symptoms may re- 


When this 


erysipelas we have learned to suspect 


turn. occurs in facial 


the presence of sinusitis. An ex- 


ample will illustrate this type of 
recrudescence : 

Italian girl, aged sixteen years, admitted 
on the sixth day of an erysipelas infection 
both 


adenitis and 


involving sides of the face, marked 


cervical pharyngitis with ob- 


struction to breathing. There was _ tender- 


ness over both maxillary sinuses. 


The symptoms of toxemia disappeared 


quickly after the administration of erysipe- 
las antitoxin and the lesion began to recede 
but the fever did not abate for three days 
and then endured to a mild degree. Ten 


days later, both maxillary sinuses were ir- 


rigated and from the pus there was ob- 


tained a pure culture of beta hemolytic 


streptococci. The temperature came to 


normal and later rose, presaging severe 


serum sickness. Suddenly on the twenty- 


after onset, the patient com- 
chilly 


and the temperature rose to 104°F. 


seventh day 


plained of sensations and headache 


There 


was a rapid return of the lesion confined 


strictly to the areas previously involved but 


the skin was less shiny. The leukocyte count 


rose rapidly from 8000 to 15,000. The 


tonsillar and cervical glands were not 


markedly enlarged or tender. The nasal 


*Presented at the Baltimore Meeting of 
the American College of Physicians, March 


25, 1931. 


S00 


\moss, M.D., FLAC 
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passages were completely 
mucosanguineous discharges. 
ing and the removal of a large amount 
suction, the patient felt 


fell sharp 


ot bloody pus by 
much improved; the temperature 
ly to normal within four hours, and_ witl 
erythema and swelling 
The leukocyte 


] 


in eight hours the 


of the face had disappeared 
count became normal in twenty-four 
Eighteen hours later the succession of events 


was repeated exactly, and the patient was 


discharged well, eight days later and_ has 


remained so tor one yeat 


In other cases, treated with serum 


the skin previously involved and 


showing almost complete return to 


normal may become red, tender and 


swollen but not thick and brawny 


ecause of general glandular en- 


largement, arthritis and urticaria in 
other parts of the body and the fail- 
ure in every case to cultivate strepto 
cocci from the skin, and also the sub- 
sidence of the lesion and the general 
regard this 


signs, we apparent = 


crudescence as a manifestation of 
serum sickness. 

There is still another type of true 
which the 


recurring erysipelas in 


signs and symptoms _ recut 


typical 
after several months or years, Usu- 
ally the succeeding attacks are milder 
than the first but recurring erysipelas 
may be severe and attacks vary in i- 
tensity. We 


have studied 25 such 


Danville State Hospital 


In eight of these pa- 


cases in the 
for the Insane. 
there was no 


tients reaction t the 


endermal injection of 0.1 c.c. of «a fil 


stopped by dried 
After shrink- 











um 


and 
to 


ind 
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trate of the broth culture of the ery- 
Of the 
other 


sipelas hemolytic streptococci. 
remaining 17, three died of 
causes during the year of observation. 
There remained 14 patients who had 
experienced from 2 to 5 attacks of 
erysipelas during the preceding two 
years and who, at the beginning of the 
study, reacted to one or more of the 


Without 


14 patients were 


test strains. varying any 


ther factor these 
given subcutaneously increasing doses 
of the streptococcus filtrate and tested 
for sensitivity every six months for 
Ten patients reacted to 


Further immunization 


two years. 
both allergins. 
with the second allergin reduced the 
sensitivity in all but them. 
Thus three patients remained sensi- 


three of 


tive and of these, two had a mild re- 
current attack of erysipelas during the 
two years of observation. 

In summary: 14 patients had 35 at- 
tacks of erysipelas in the two years 
before the immunizing experiment but 
among the eleven patients surviving 
the two years of observation and im- 
munization there occurred only two 
attacks of erysipelas. Apparently the 
injection of streptallergin in these pa- 
tients had a decided effect on the num- 
ber and intensity of the recurring at- 
tacks, 

The main purpose of this paper is to 
lescribe our experiences in a third type 
Mf so called recurrent erysipelas of the 
leg. These cases really belong to the 
category of cellulitis. As a preface toa 
description of chronic recurring cases 
there will be presented an acute case 
which initiated the reasoning approach- 


ing the allergic concept. 


Case Italian, male, 28, toes crushed. 


With dressings, the superficial lacerations 
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healed in six weeks and the patient was am 
bulant for ten days. Suddenly, four days 
before coming to us, the dorsum of the foot 
became swollen, hot and painful, and with a 
high fever, the patient experienced chills, 
nausea and anorexia. He was admitted to 
the ward with cellulitis of the foot and leg, 
femoral and inguinal adenitis. The symp 


toms had increased. He was given intrave- 


nously and intramuscularly erysipelas anti 


serum. Within ten hours, the temperature 


was normal and the lesion began to re 
within three days it had en- 


Beta 


obtained in pure culture 


cede so that 


tirely subsided hemolytic strepto 


cocci were from a 
fluctuant tumor on the under surface of the 
second toe and from the skin lesion on the 
leg. The abscess on his foot healed slowly 
was discharged six and a 


Four 


and the patient 
half weeks after admission, as well. 
days late noticed a slight and offensive 
discharge from about his toes on both feet 
but there were no constitutional symptoms 
He walked without discomfort and seemed 
well for one month when he lost his appe- 
tite and felt unable to work. 


a chill and within a 


Four day Ss 


later, he had suddenly 
few hours, the swelling, redness and pain 


appeared in the area previously involved. 


He was readmitted with a temperature of 
103.6°, W.B.C 


1 
il 


19,000, and presented a pic- 
that of the 


that the skin 


ture practically identical to 


previous admission, except 


over the involved area was a darker red 
Cultures at this 
the recurring abscess under the second toe 
but skin 


were negative. The abscess was drained and 


time were positive from 


cultures from the involved area 
temperature became normal and the redness, 
swelling and tenderness of the skin of the 
leg disappeared completely. The patient has 


remained well. 


At that time, it did not occur to us to 
compare the reactivity of the skin over 
the involved area to injections of toxic 
filtrates. But as the uninvolved skin 
was very reactive, he was used to test 
that he received 


When 


tested two months after discharge, the 


several fractions so 


fourteen endodermal injections. 


skin of the involved area was less re- 
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active than uninvolved areas. This is 
in accord with subsequent experience 
in a number of cases. 


In the chronic recurring cases the 
lesion usually involves the lower leg 
which becomes swollen tender and in- 
tensely red. The skin usually remains 
thin and blanches on pressure but here 
and there are outcroppings of a true 
erysipelatous aspect in which the skin 
itself is brawny, is not blanched by 
pressure and blebs form. The dorsum 
of the foot may or not be involved but 
often the entire foot may be swollen. 
There is usually femoral adenitis and 
general symptoms such as fever, chills, 
tachycardia, anorexia and _ headache. 
The recurrences which may appear 
after an interval of two weeks or six 
months are usually ushered in by the 
general symptoms of which the first 
sign may be fatiguability or sudden 
chill. The patients recognize imme- 
diately by these symptoms that another 
recurrence is imminent. They remain 
in bed for five days to two weeks and 
seem perfectly well between the at- 
tacks. 


The following case history in ab- 
stract will illustrate this type of in- 
fection :— 


H. R. W., white man, aged 39 years, ad- 
mitted September 24, 1927. Except for fre- 
quent colds up to four years ago when the 
sinuses were drained and tonsils enucleated, 
the patient enjoyed excellent health. 


September, 1926, he suddenly experienced 
a chill and high fever. His left leg be- 
came reddened, swollen and quite painful 
from the ankle to a line 7 cm. below the 
knee. A diagnosis of osteomyelitis was 
made, but the tibia at operation was found 
to be quite normal. This attack endured 
about two weeks. He recovered the use of 
the leg completely but in January, 1027, 


(four months later) he had a similar af- 
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fection of the same leg which lasted a: 
other two weeks. Since then there ha 
been four more recurrences as follows 

Second attack: January, 1927, two we 
duration. 

Third attack: April, 1927, eight days dur 
tion; right leg also involved. 

Fourth attack: June, 1027, two week 
duration. 

Fifth attack: July, 1927, three days dura 
tion. 

Sixth attack: 
duration. 


August, 1927, two 


He felt well between attacks and in spit 
of five attacks in eight months gained 1; 


pounds in weight. 

September, 1927. The genera! 
examination revealed nothing 
Laboratory tests added nothing of interest 
Cultures of the nose and throat failed t 


abnormal! 


demonstrate streptococci or any other pre- 


dominating organisms. 

Between the toes on both feet, how 
an epidermophyton infection was 
ered, identified microscopically but not 
tivated. 

To determine sensitivity to several! of the 
streptococcus filtrates, he was tested on 
September 29, 1927, by endodermal injec- 
tions of C strain and B strain filtrates both 
on the leg and on the arm. He was found 
positive to both: the reactions were mort 
marked on the legs. On October 5, im 
munization was started by gradually in- 
creasing doses of B filtrate subcutaneous!) 
He was tested again to the toxic filtrate « 
November 26 (one and a half months later 
when it was found that he did not react 
to B filtrate (used in his immunization) bu! 
still remained markedly positive to C filtrate 
The reaction was more marked on the arm 
than in the area of the leg which had been 
affected. The patient has gained 8 pounds 
and feels well. He has applied salicylic 
dusting powder to the toes after washing 
them in warm water and alcohol, at east 
twice daily. The itching of the legs which 
previously had been severe enough to keep 
him awake, has disappeared. 

Skin tests with 1 to 100 dilution of f! 
trates from two strains of erysipelas strepto- 
cocci resulted as follows: 
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The control consisted of 0.1c.c. of I to 100 tryptic broth. 


Date Area tested 
Sept. 20 left arm 
left leg 


Subcutaneous injection of increasing doses of B filtrate 


tervals from October 10 to November 21. 
Date Area tested 
Nov. 260 left arm 


left leg 


From November 26 to February 5, at five 
day intervals increasing doses of C filtrate 
were injected subcutaneously. Tests were 
made again on May 10, 1928. The skin of 
the arm and leg reacted to filtrate of strain 
C but not to filtrate B. The reactions were 
more intense on the arm than on the leg. 

This patient has had no recurrence in 3 1/2 
years. 

Two points in this abstract form the 
basis of our present method of treat- 
ing such patients. 

1) The skin on the affected side 
when tested during the interval be- 
tween attacks, reacted to a greater de- 
gree to the endermal injection of the 
streptococcus filtrate (so called strept- 
allergin) than the skin of the other 
leg, or of the arm. A course of in- 
jections of gradually increasing doses 
of the streptallergin was followed by 
the state of nonreactivity earlier in the 
affected area than in the other leg. Be- 
cause of this fact it may be assumed 
that the skin over the involved area 
was in a state of hypersensitivity. 
The involved area has not been more 
reactive in but 15 of the 23 
tested, but in every patient there was a 
marked reaction. The tentative hy- 
pothesis that the lesion is an allergic 
response is supported also by the fact 
that in no instance has it been possible 
to cultivate hemolytic streptococci from 
skin puncture. It has been shown by 
biopsy that a few organisms are pres- 


cases 


Filtrate Reaction Control 
Filtrate B ++ oO 
Filtrate C +4 

Filtrate B 4 

Filtrate C + 


were made at five-day in- 


Filtrate Reaction Control 
Filtrate B + O 
Filtrate C j-f-f 

Filtrate B 0 

Filtrate C { 


ent (culture) yet they are sparsely 
scattered in small nests throughout the 
tissues. 

2) The second point is the pres- 
ence of a break in the skin between the 
toes on the affected side from which 
epidermophyta were seen in the scrap- 
ings. In some cases they have been 
cultivated. In every case there has 
been a fungus infection on one or both 
feet and when the lesion is visible on 
only one side it is invariably on the 
side on which the recurrent cellulitis 
appears. 

In four cases hemolytic streptococci 
have been obtained from culture of the 
debris removed from the edge of the 
toe nails. 

The plan of the treatment is as fol- 
lows :—The skin at symmetrical points 
on the legs is tested for sensitivity by 
1-100 fil- 


the injection of o.1 c.c. of 


trate from 6 stock strains. The strain 
provoking the greatest reaction is used 
as the desensitizing agent. Increas- 
ing doses of 1-100 dilution are given 
at five day intervals usually doubling 
the dose each time. The process is 
then continued with I-10 and finally 
with the undiluted filtrate. After 5 
doses of 1 c.c. of the undiluted filtrate 
the areas are gain tested and if the re- 
action zone measures over I cm. at 24 


hours the injections are continued with 
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the filtrates which provoke reaction. 
Inasmuch as it is probable that the 
fungus infections open the way for the 
entrance of the streptococci, efforts 
are directed toward the removal of 
this very resistant infection. The rou- 
tine procedure is as follows :— 
Whitfield’s ointment, which is a 5 
per cent salicylic acid salve is rein- 
forced by the addition of 1 per cent 
thymol iodide and applied each night. 
After cleansing with soap and water 
the next morning the skin between the 
toes and of the soles of the feet is 
wiped from 70 per cent alcohol and a 
I per cent solution of thymol iodide 
in 70 per cent alcohol is applied and 
allowed to dry. A dusting powder of 
the following composition is used: 


Salicylic acid 5. 
Thymol iodide I. 
oric acid 

Starch aa 50. 


Harold L. Amoss 


and when the socks are changed at 
5 P.M. the affected areas are cleansed 
as in the morning. Soiled socks are 
boiled as soon as possible after re- 
moval. 

Among the 23 patients treated (of 
whom 3 are still under observation) 
there have been no recurrences. The 
longest period of observation is 3% 
years. In two other cases of recur- 
ring lymphangitis following burns with 
extensive scarring the treatment seems 
to be little value. 

The 23 patients studied have come 
from the several states: two from New 
York, two from Texas, one from Cal- 
ifornia and the remainder from the 
South Atlantic States. 

It is possible that the immunizing 
process is not necessary. Perhaps the 
care of the feet is the essential point 
and it is recommended that this be 
tried first. 
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The Historical Development of the Present 
Conception of Cardiac Conditions 
in Exophthalmic Goiter* 


By A. Morris Grnsperc, A.B., M.D., F.A.C.P., 


imagination to 
hundred 


LLOW your 
wander back 
years and picture a medieval 
Note how 


five 


castle upon a mountain top. 
it stands majestically, a towering and 
commanding edifice. You might com- 
pare this castle to the thyroid gland, 
standing as it does at the top of human 
emotions and commanding its every 
It is then, and then only, that 
this small 


act. 
you are able to appreciate 
but “mighty” organ whose 
are expressed in practically 
The thyroid gland 


symptoms 
every tis- 
sue in the body. 
may be responsible for symptoms man- 
ifested in the skin, blood, bones, joints, 


muscles, the lymphatic glands, the 
nervous system, the gastrointestinal 


system, the genito-urinary system, the 
metabolic system, the endocrine system 
and, probably most conspicuously, in 
the cardiovascular system. It is, in- 
deed, important to remember that these 
distant areas may first call the atten- 
tion of the alert physician to pathology 
of the thyroid gland. All grades and 
variations of these referred symptoms 
are experienced and, [| am sorry to 
say, it is not rare for even the mature 
doctor of note to miss the diagnosis. 


In other words, I desire to emphasize 


aiiettisenieieeceseees 


*Received for publication April 25, 1931. 
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Kansas City, Missourt 


the fact that we must remember that, 
although thyrotoxicosis is a localized 
disease of the thyroid gland, it has 
myriads of generalized symptoms 
which may be manifested anywhere 
from the head to the toes. 

These distant 
cede for months any enlargement of 


sym] toms may pre- 


the thyroid gland and it is not unusual 
to encounter cases which never show 
any thyroid enlargement whatsoever. 

Fate is a trickster and often barely 
misses making an individual immortal. 
Such was the case with the Bath physi 
cian, Caleb Hillier Parry,’ who de- 
scribed exophthalmic goiter, as we 
know it today, fifty years before either 
Graves or von Basedow discovered the 
symptom complex. Osler often said 
that Parry should be given credit for 
having first clearly described hyper- 
thyroidism. Not only did he describe 
this disease but he was the first to call 
attention to the symptoms referable to 
I shall 


the heart. This was in 1786. 


quote his first case. 


“There is one malady which I have in 


five cases seen coincident with what ap- 


peared to be enlargement of the heart, and 
which, so far as I know, has not been 
noticed, in that connection, by medical writ 
ers. The malady to which I allude is en- 
largement of the thyroid gland. 
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“The first case of this coincidence which 
I witnessed was that of Grace B., a married 
woman, aged thirty-seven, in the month of 
August, 1786. Six years before this period 
she caught cold in lying-in, and for a month 
suffered under a very acute rheumatic fever ; 
subsequently to which, she became subject 
to more or less of palpitation of the heart, 
very much augmented by bodily exercise 
and gradually increasing in force and fre- 
quency till my attendance, when it was so 
vehement, that each systole of the heart 
shook the whole thorax. Her pulse was 156 
per minute, very full and hard, alike in both 
wrists, irregular as to strength, and inter- 
mitting, at least once in six beats. She had 
no cough, tendency to fainting, or blueness 
of the skin, but had twice or thrice been 
seized in the night with a sense of con- 
striction and difficulty of breathing, which 
was attended with a spitting of a small 
quantity of blood. She described herself 
also as having frequent and violent stitches 
of pain about the lower part of the ster- 
num. 

“About three months after lying-in, while 
she was suckling her child, a lump of about 
the size of a walnut was perceived on the 
right side of her neck. This continued to 
enlarge till the period of my attendance, 
when it occupied both sides of her neck, so 
as to have reached an enormous size, pro- 
jecting forwards before the margin of the 
lower jaw. The part swelled was the thy- 
roid gland. The carotid arteries on each 
side were greatly distended; the eyes were 
protruded from their sockets, and the 
countenance exhibited an appearance of agi- 
tation and distress, especially on any mus- 
cular exertion, which I have rarely seen 
equalled. She suffered no pain in her head 
but was frequently affected with giddiness. 

“For three weeks she had experienced a 
considerable degree of loss of appetite and 
thirst, and for a week had edematous swell- 
ing of her legs and thighs, attended with 
very deficient urine, which was highly col- 
ored, and deposited a sediment. Until the 
commencement of the anasarcous swellings, 
she had long suffered night sweats, which 
totally swellings oc- 
curred. sick in the 


disappeared as the 


She was frequently 
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morning and often threw up fluid tinged 
with bile. 

“She nursed for a year the child of her 
first lying-in, during which time she did not 
menstruate. Subsequently to that period she 
had five times miscarried; and for the last 
four months her menses had been irregular 
as to intervals and defective in quantity and 
colour. Bowels usually lax and more espe- 
cially so for the last three weeks. It was 
directed that six ounces of blood be taken 
from her arm and that she should take 
twice a day, a pill consisting of dried Squill 
and quicksilver triturated with Manna, of 
each, one grain. 

“The bleeding almost immediately relieved 
the dyspnea and stitches across the ster- 
num. But the edematous swellings were 
increased and the urine did not exceed half 
a pint in twenty-four hours. She had been 
purged seven or eight times each day. Her 
pulse was 114, full and hard, and never more 
than six strokes without intermission. This 
was the state of symptoms on the sixteenth 
of August. The bleeding was ordered to be 
repeated and the pills to be continued. 

“IT did not again see her till the twenty- 
fifth when she had taken eight of the pills, 
which did not affect the mouth, but had pro- 
duced seven or eight watery stools daily 
The urine, however, did not amount to 
three ounces in the twenty-four hours and 
was very high colored and extremely turbid 
on standing, with a copious sediment. Her 
drink was about a quart in the day. [ach 
systole of the heart shook the whole trunk 
of the body. The edema had extended itself 
nearly to the navel. 

“The pills were repeated and she was or- 
dered to drink freely of a solution of super- 
tartrate of Potash. From this time no iar- 
ther application was made to me respecting 
this patient who, probably, soon paid her 
debt to nature.”’ 


In 1802, Flajani? described heart 
disturbances in a disease characterized 
by a tumor in the anterior part of the 
neck. In 1828, Adelman* was the first 
to associate goiter with certain types of 

It was he who coined 
“Kropfherz”. In 1835, 


heart disease. 


the word: 
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Graves* described the syndrome. In 
i840, Von Basedow’ called attention to 
the triad of goiter, cardiovascular 
symptoms and exophthalmus. In 1863, 
Potain® contributed a clinical discus- 
sion to the subject. The same year 
Trousseau’ used tincture of iodine in- 
stead of tincture of digitalis by mistake 
on a toxic thyroid heart and, when he 
discovered his error and stopped the 
iodine, the heart condition was made 
worse. In 1878, Rose® first empha- 
sized the importance of the heart in 
sudden deaths of patients with goiter. 
He felt it was due to a mechanical 
factor. In 1879, Lockridge® wrote 
about this disease and wished to name 
it “Cardiac Exophthalmic Goiter.” 
Others, at this time, reported cases 
which they believed to be very much 
influenced by nervous factors. In 
i896, Mobius'® emphasized the im- 
portance of tachycardia, palpitation, 
forceful beating of the heart and the 
arrhythmia in these cases of thyroid 
disease and stated that exophthalmic 
patients “suffer and die through their 
hearts, practically always is the condi- 
In 1899, 
was the first to suggest the 
toxic theory of exophthalmic goiter. It 
was Kocher'* who said that he be- 
lieved the surgeon should be guided 
by the cardiac condition in choosing 
the time and the extent of the opera- 
tion and that there were probably no 
cases of exophthalmic goiter in which 


‘ 


tion of the heart important.” 


Kraus"? 


cardiac symptoms were completely 


wanting. 

As we come down to the present 
tme, we find the pendulum is swing- 
ing to the opposite side. We hear au- 
thorities such as Willius, Boothby and 


Wy] antl “é 
Wilson™*4 say that “the most out- 
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standing fact is the infrequency in both 
exophthalmic goiter and adenoma with 
hyperthyroidism of symptoms indicat- 
ing cardiac disease”. Hurxthal*® states 
that there is “no evidence that thyro 
toxicosis injures normal healthy hearts 
because there is very little, if any, evi 
dence of damage in cases under forty”. 
Too, Lahey and Hamilton'®* write 
that “young individuals with previous- 
ly undamaged hearts suffer no cardiac 
changes, no matter how intense the 
toxicity.” 

How are we to reconcile our clinical 
findings with these recent statements ? 

Let us for a moment turn to the 
pathological and experimental data at 
hand. Wilson*® in eighteen cases of 
hyperthyroidism found that the myo- 


cardium showed “swollen fibers with 


indistinct striations and well-marked 
Only five patients 


He further states 


lipoid changes”’. 

were under forty. 
“that in patients with long-continued 
pronounced hyperthyroidism the myo- 


cardium shows more-advanced fat- 
changes than are present in the myo- 
cardium of individuals of the same age 
without hyperthyroidism.” 

Fahr*' described two patients who 
died of heart failure following partial 
thyroidectomy. He found an _ inter- 
stitial myocarditis with an accumula- 
tion of round cells between the muscle 
fibers and in the neighborhood of small 
vessels, as well as degenerative 


changes, such as fragmentation and 


destruction of muscular fibers. He 
further described three other patients 
with hyperthyroidism who also showed, 
at autopsy, small round cell infiltra- 
tion, fatty degeneration and hyaline 


focal necrosis. 
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Goodpasture** had two cases with 
auricular fibrillation who died of myo- 
cardial exhaustion. One showed a focal 
necrosis of the myocardium and the 


other an extensive necrosis. However, 
these two patients had _ pathology 


other than the hyperthyroidism which 
could account for the myocardial ne- 
crosis. 

More recently, Thomas** reports a 
case of exophthalmic goiter with car- 
diac decompensation, who died on the 
third day. He found a slight increase 
in connective tissue about a few blood 
vessels, a slight infiltration of poly- 
nuclears and mononuclears between 
the strands of fibers. The cause of 
death of the patient, however, was a 
coronary thrombus. He reports an 
exophthalmic goiter patient with car- 
diac decompensation and auricular 
fibrillation of more than a year’s dura- 
tion, who made such a complete re- 
covery that he felt that severe intoxi- 
cation certainly need not produce per- 
manent cardiac damage. 

Hashimoto** examined two hearts 
from exophthalmic patients and found 
“lymphocytic infiltration between mus- 
cle fibers or around blood vessels”. 

These reported cases are too few to 
permit us to form a definite opinion. 

Goodpasture*® fed rabbits thyroid 
extract and thyroxin and found “slight 
but definite lesions in the myocardium, 
notably perivascular necrosis or fibro- 
sis in the wall of the right ventricle, 
focal necrosis or fibrosis in the pap- 
illary muscles of the left ventricle and 
more rarely scattered small focal nec- 
rosis within the myocardium else- 
where”. “With chloroform inhalation, 
these animals showed widespread myo- 
cardial necrosis.” He, therefore, came 
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to the conclusion that “hearts overstim- 
ulated by disease of the thyroid and 
laboring in a condition bordering on 
exhaustion were in a state of greater 
susceptibility to injury by toxic sub- 
stances, may resulted 
from a relatively mild terminal infec- 
tion which, under other circumstances, 


such as have 


might not have injured the myocar- 
dium”. 
well-worth remembering. 
tomy or pulling of the teeth, in such a 


*T* ° . . ° 
[his conclusion is certainly 
Tonsillec- 


patient, may bring disastrous results. 

Hashimoto** produced experimental 
myocarditis in animals with toxic doses 
of dried thyroid substances and found 
interstitial tissue lesions not unlike the 
Aschoff nodules in acute rheumatic 
fever and when the lymphocytic infil- 
tration was increased it caused disin- 
tegration and destruction of muscle 
fibers. these 
showed enlargement. 


The hearts of animals 


Farranti” found in the hearts of 
thyroid-fed cats and rabbits swollen 
muscle fibers with few nuclei and no 
transverse striations. Iscovesco*’ found 
that repeated injections of thyroid ex- 
tract produced, in rabbits, hypertrophy 
of the heart. Other organs, such as 
suprarenals, uterus, spleen 
and kidneys shared in this enlarge- 
ment. Hoskins,** Herring,?° Hewitt 
and others*' obtained similar results, 
namely: hypertrophy of the heart and 
hypertrophy of the other organs. Ex- 
periments by Simonds and Brandes” 
who fed dessicated thyroid to dogs re- 
sulted in further proof that there is an 
actual hypertrophy of the heart. 


ovaries, 


Certainly these experimental find- 
ings cannot be ignored. 


Does the heart have more work in 
thyrotoxicosis? Davies, Meakins and 
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Cardiac Conditions in 


increased minute 


Sane** 


volume output of the heart in thyro- 


report an 


toxicosis and this increase is propor- 
tional to the increase in metabolism. 
The systolic output per beat of the 
heart decreases after thyroidectomy. 
Fullerton and Harrop** found a paral- 
lelism between the increase in basal 
metabolism and 


Rabinowitch and Bazin*® are 


cardiac output per 
minute. 
the only ones who did not find an in- 
creased cardiac output in thyrotoxico- 
sis. Robinson*® studied a case of thy- 
rotoxicosis and found that the cardiac 
output was actually increased to a 
greater degree than the oxygen con- 
sumption of the body. This 
that, in this disease, there is a con- 
stant extra load imposed on the heart. 


means 


In this particular case, Robinson found 
after thyroidectomy that the minute 
output fell from 10,000 c.c. to 3,890 


c.c.: while the metabolism fell from 


plus 58 to plus one. This gives us 
some idea as to the great amount of 
work the heart does in thyrotoxicosis. 
Burwell and his coworkers*’ found a 
definite increase in cardiac output in 
thyrotoxicosis. 

What are the subjective symptoms 
cardiovascular sys- 
At the outset, 


referable to the 
tem in thyrotoxicosis ? 
let me state that there is little differ- 
ence in the cardiac disturbances, be- 
tween exophthalmic goiter and the 
adenoma with 
roidism. It 


secondary hyperthy- 


must be remembered, 
however, that exophthalmic goiter is 
usually found in much younger indi- 
viduals than is adenoma with hyper- 
thyroidism. For that reason, we must 
expect physiologic changes in the car- 
diovascular tree in these older patients 
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with adenoma and secondary hyperthy- 
roidism. 
Probably _ the 


first symptom of 


which these patients complain is pal- 


pitation or being conscious of their 
heart action, usually brought on by 
mental or physical exertion of a mild 
nature. The sensation of pounding in 
the chest will naturally unnerve an al- 
ready highly-nervous patient. Some- 
times, there are attacks of palpitation 
of a paroxysmal nature and it is then 
that we suspect an irregularity. Soon 
these patients notice undue breathless- 
ness or fatigue on the least exertion. 
that this 
dyspnea becomes more marked. The 


patient flushes freely and spasmodi- 


It is not long, thereafter, 


cally on account of the great lability of 


the vasomotor system. A common 
complaint is the throbbing in the neck 
and a sense of tightness or constriction 
of it. Quite often distress over the 
precordia or a fullness in the chest may 
send the patient hurriedly to the doc 
This fullness, even 


tor. distress or 


called pain by some, is not severe. 
There is no radiation of this discom- 
fort and usually it is designated as be- 
ing in the region of the apex or toward 
the anterior axillary line. 

Upon inspection, we see increased 
carotid pulsation and flushing of the 
face and neck. The skin of the face, 
neck and upper chest has a salmon hue, 
hyperemic and somewhat pigmented. 
The peripheral vessels, too, may show 
increased pulsation. Capillary pulsa- 
tions are frequently noted. Looking at 
the precordia, we note a forceful apex 
impulse which gradually increases its 
power and, as time goes on, the apex 
beat becomes diffuse and can be noted 


moving downward and outward. 
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Palpation reveals a rapid pulse, 
soft and, at times, dicrotic; it might 
even be somewhat of a water-hammer 
pulse. Tachycardia is always present. 
The rate varies tremendously from 
day to day. Elliot** tersely puts it: 
“A patient showing a persistent tachy- 
cardia, temporary or permanent, 
should always be thought of at least, 
as a possible thyroid.” Too, Gmelin* 
called attention to certain characteris- 
tics of the tachycardia; that it is con- 
stant with bed rest at night; that it is 
not influenced by drugs or narcotics ; 
and that it disappears promptly after 
operation. 

This increased rate is not evidence 
of heart disease but is evidence of a 
response to the increased demands 
made upon the heart by the increased 
metabolism. The precordia reveals to 
palpatation, a forceful apex beat, first 
localized and then diffuse and moving 
to the left and downward as the dis- 
ease progresses. Quite often we are 
led to believe that we are feeling a 
systolic or even a presystolic thrill. At 
the pulmonic area, we may feel a dis- 
tinct shock due to the violent closure 
of the pulmonic valve. 

When the heart is percussed, we get 
a definite increase of the relative dull- 
ness downward and outward; later, the 
right border-dullness is increased. 
Ofttimes the base shows an increased 
dullness. 


Auscultation reveals a_ whistling 
sound, a bruit over the carotids and 
their branches, particularly over the 
thyroid arteries. A so-called “pistol- 
shot” may be heard over the brachials 
and femorals. The sounds of the heart 


are loud, especially so is the first 
sound. Often two types of murmurs 
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are heard; both are systolic in time 
and blowing in quality. One is best 
heard at the third left intercostal 
space and is localized. The second is 
best heard at the apex and has a vari- 
able transmission. It is thought that 
the first is probably due to changes in 
the blood-flow, while the apical mur- 
mur is probably due to functional 
regurgitation at the mitral valve due to 
dilatation of the left ventricle. Im- 
provement or cure of the hyperthyroid- 
ism results in the disappearance of 
these. It must be remembered that in 
hyperthyroidism, we never hear dias- 
tolic murmurs unless there is an asso- 
ciated heart lesion and this, of course, 
might be present. 

Willius and Boothby, in a series of 
toxic thyroid patients found, for 
exophthalmic goiter, a blood pressure 
average of 147 systolic and 73 diastolic 
and a pulse rate of 123, while in the 
adenoma with secondary hyperthy- 
roidism, the systolic average was 153 
and the diastolic was 83 and the pulse 
rate 110. It is seen that in the toxic 
adenoma patient, the systolic blood 
pressure is elevated considerably more 
than it is in exophthalmic goiter and 


it differs also from  exophthalmic 
goiter in that the diastolic is also in- 
creased. “It is rare to find in 


exophthalmic goiter a diastolic over 
g0; while in toxic adenomas, it is not 
unusual to find readings over 100.” 
Bed rest and activity, either physical 
or mental, will obviously influence 
blood pressure readings. 

Harris*® noted a relationship be- 
tween pulse rate and pulse pressure 
in exophthalmic goiter. In tachycar- 
dia due to bacterial toxins, acting 01 
the heart muscle; in the tachycardia oi 
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other forms of myocardial disease; in 
the tachycardia of cardiac mneuras- 
thenia and in the tachycardia of heart 
failure, the pulse pressure is usually 
diminished and Harris believes that it 
is only in exopthalmic goiter that 
there is both an increase in pulse rate 
and, at the same time, a high pulse 
pressure. It is interesting to note that 
blood pressure readings in auricular 
fibrillation are the same as in normal 
rhythmic cardiac action. 

It is an old fact now that in thyro- 
toxicosis, there is an increased basal 
metabolism. The resulting rapid pulse 
rate and heightened pulse pressure is 
a physiologic response to bring about 
an increased rate of circulation. Means 
and Aub*' noted a close parallelism 
between pulse rate and metabolism in 
about sixty per cent of cases; while 
in the remainder, there was only a cer- 
tain amount of parallelism. They con- 
cluded that, in exophthalmic goiter 
patients, just as Benedict and Murch- 
hauser** concluded in normal cases, 
there is a relationship between heart 
rate and metabolism in different indi- 
viduals, but in a single individual, the 
resting rate is a good index of the pa- 
tient’s progress. Sturgis and Tomp- 
kins*® feel that a pulse rate at com- 
plete rest below Qo is seldom and that 
one below 8o is rarely associated with 
an increase in metabolism. This, of 
course, is of practical importance. 


Boothby and Willius** in basal me- 
tabolism tests on patients suffering with 
primary cardiac disease, find that the 
level is slightly elevated in comparison 
to that of the normal but that in de- 
compensated cases, there is a definite 
They feel 


increase in the metabolism. 
this is due to actual increase in muscu- 


lar work required in labored respira- 
tions and also due to the subjective 
distress resultant 
DuBois*® and Lev and 


sensation of with 
nervousness. 
Hamburger** report similar findings of 
increased metabolism in patients, suf- 
fering from primary heart disease and 
decompensation. 

Germain Sée,** in 1878, emphasized 
the fact that the association of irreg- 
ularity of the heart with exophthalmic 
goiter had frequently been overlooked. 
This is probably what we today call 
auricular fibrillation. Bamberger*® as 
late as 1919 collected only twenty-two 
cases of paroxysmal tachycardia in the 
literature. He mentions that irregular- 
ity of the heart was present and this, 
of course, would suggest paroxysmal 
auricular fibrillation. In 1918, Krumb- 
haar*® reported fifty-one cases of 
toxic goiter studied with the electro- 
cardiograph. He found four 
with sinus arrhythmia, three with ven- 
tricular extra-systoles, three with au- 
ricular fibrillation, one with auricular 
flutter and two with delayed conduc- 
Hamilton®® found 


cases 


tivity. In 1922, 
eighteen cases of auricular fibrillation 
in 200 cases of hyperthyroidism. He 
says that “very few cases of hyper- 
thyroidism over fifty fail to show au- 
ricular fibrillation.” Willius, Boothby 
and Wilson’*** in 377 patients with 
thyrotoxicosis found constant auricu- 
lar fibrillation in eight per cent and 
transient auricular fibrillation in nine 
per cent of the exophthalmic goiters ; 
while in toxic adenomas, they found 
ten per cent in each group. They em- 
phasized that the duration of the in 
creased metabolic rate is most impor- 
tant in regard to development of auric 


ular fibrillation. Phillips and Ander 
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son*! conclude that auricular fibrilla- 
tion is the most common cardiac ir- 
regularity associated with hyperthy- 
roidism and that it will usually disap- 
pear, if thyroidectomy is performed be- 
fore the heart has been permanently 
injured. It is interesting to note that 
Stewart and Crawford*®*? found exper- 
imentally on dogs that the heart is less 
efficient in the propulsion of blood, dur- 
ing irregular tachycardia than during 
the normal slower rhythm. 

Willius, Boothby and Wilson found 
fifteen per cent of cases to have extra- 
systoles, which they feel have no 
significance in thyroid disorder. Par- 
oxysmal tachycardia was not a com- 
mon disorder in thyroid disease, oc- 
curring in about one per cent of cases. 

Hoffman,* in 1914, was the first to 
describe high T-waves in the electro- 


cardiograph tracings of patients, suf- 


fering with exophthalmic goiter. 
Krumbhaar*® described an “unusually 
prominent T-wave in most cases of 
toxic goiter which, in about one-half 
of the cases, was markedly and per- 
sistently diminished after operation.” 
Furthermore, he states that a diphasic 
or inverted T-wave, especially in 
Leads I and II, offers an unfavorable 
prognosis. Willius, Boothby and Wil- 
son do not comment on the height of 
the T-wave except to call attention to 
the infrequency (one per cent) of in- 
version of the T-wave. This infre- 
quence is due to the fact that degen- 
erative changes in the myocardium are 
not common in hyperthyroidism. Ham- 
burger®* and his co-workers report 
several cases of their series as having 
a high T-wave which showed a definite 
lowering of the height when the thy- 
roid was removed. Previous rest with- 
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out iodine has no effect but with iodine 
a lowering of the T-wave in most cases 
is noted. They, however, found no 
uniformity in the increased height and 
concluded that it had little, if any, re- 
lation to pulse rate. It is well to re- 
member in this connection that Roth- 
berger and Winterberg®® found in pa- 
tients, having a marked accelerator 
tone, a high T-wave. 

The association of hyperthyroidism 
and angina pectoris is rare. Lev and 
Hamburger®™ report six cases; Stur- 
gis** reports one case. Hurxthal” 
found two cases with angina pectoris 
out of 500 cases of cardiac failure 
with hyperthyroidism. Haines and 
Kepler®’ remark that it is easy to over- 
look angina pectoris in the presence of 
severe hyperthyroidism, or mild hy- 
perthyroidism in a patient with angina 
pectoris. A heart having a coronary 
supply which is sufficient under ordi- 
nary circumstances, may be inade- 
quate to meet the demands placed upon 
it by the added work of the heart pro- 
duced by hyperthyroidism and hence, 
the patient suffers pain. An interest- 
ing case, which recently came to my 
attention, was that of a patient with 
myxedema of, at least, ten years stand- 
ing, with a minus metabolism of forty- 
three, who had a bundle-branch block 
and who suffered definite attacks of 
angina pectoris when she received over 
one and one-half grains of thyroid ex- 
tract. 

Sturgis’*® reports a similar case of 
myxedema with associated heart dis- 
ease in whom attacks of angina pec- 
toris were produced when more than 
one-half grain of thyroid extract was 


taken. 
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Recently, we have read many arti- 


regarding cases of _ so-called 


hyperthyroidism.” It 


cles 
“masked 
Charcot,®® in 1885, under the heading: 


was 


Basedow: formes 


attention to a 


“Maladie de 


frustes,” who called 


group of cases in which one of the 


triad of characteristic symptoms of 


goiter was missing. 


1887, considered these 


exophthalmic 

Chvostek,®’ in 
formes-frustes cases as “symptom 
poor” cases in contrast to the well-de- 
and 
title 


Heart 


veloped typical cases. Levine 
Sturgis, in 1924, under the 
Masked as 


Disease,” reported five cases. 


“Hyperthyroidism 
Priest®, 
in 1926, reported three cases of hyper 
thyroidism, simulating primary heart 
disease. In 1928, Tucker®* reported 
three cases of hyperthyroidism without 
visible or palpable goiter. Hamburger 
and Lev*®* report five cases, under the 
title of “Masked Hyperthyroidism.” 
Freund and Cooksey® also report five 
cases of thyrotoxicosis, without vis- 
ible or palpable thyroid. These pa- 
tients are middle-aged individuals, who 
do not present the classical picture of 
hyperthyroidism, but 
group of symptoms which, if analyzed, 
will place them in the hyperthyroid 
field. They have a staring expression 
of the eyes, an increased warmth, red- 


who show a 


ness or pigmentation of the skin, in- 
‘reased restlessness and unexplained 
loss of weight, and come to the doc- 
tor with a complaint in one of the main 
systems, quite often cardiovascular. 
They have a persistent increased me 
tabolism and under iodine medication 
or thyroidectomy, they improve or get 
completely well. This group must be 
kept in mind, as its ranks are increas- 


ing due to the added stress and strain 
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Exophthalmic Goiter 
which men and women over forty-five 
are now experiencing 

All of us have seen cases of 
thyroidism which give no history of 
previous heart still 
have symptoms of heart failure. Hurx 


involvement and 


thal’® studied 500 cases and came to 
the conclusion that the average age of 
congestive heart failure was above 
forty with a large percentage showing 
previous cardiovascular disease. He 
feels that “thyrotoxicosis has a spe 
cific excitatory effect on the heart and 
that this, more than the demands for 
increased work, produces failure in a 
degenerative 


heart weakened by the 


processes of age.” In his opinion, the 


most significant causes of congestive 


heart failure in hyperthyroidism are 


age and its accompanying cardiovas 
cular changes, the specific heart drive, 
fibrillation, and the duration 


An- 


feels that when congestive heart 


auricular 
and intensity of thyroid activity. 
drus®® 
failure appears under forty that there 
must be “a pre-existent rheumatic or 
more rarely a syphilitic heart disease.” 
If you will review own cases, 
you will be struck by the fact that the 


heart- 


your 


majority of these congestive 
failure patients were older individuals, 
who, for many years, had adenomatous 
thyroids with secondary hyperthyroid- 
ism. These patients usually give a his- 


tory of many exacerbations and re- 


missions. 
would cer 


this kind 


tainly lack completeness, if I did not 


A review of 


discuss a condition more prevalent 


than even thyrotoxicosis. I mean the 
syndrome of neuro-circulatory asthenia 
or “effort syndrome” as it affects the 
cardiovascular tree and which might 


even be mistaken for a toxic thyroid 
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heart. You can well imagine the dif- 
ficulty in diagnosis when such a pa- 
tient has an associated enlarged thy- 
roid. 

Addis and Kerr®’ examined many 
recruits, during the war, and found 
these embryonic soldiers were com- 
plaining of increased pulse rate, 
tremor, and of cold, moist hands which 
became cyanosed when dependent. 
They even complained of precordial 
pain with dyspnea and palpitation on 
moderate exertion, dizziness, flushing 
and fainting. This condition was 
found both in patients who had nor- 
mal-sized thyroids and those who had 
enlarged thyroids. Addis and Kerr 
felt that the thyroid had no etiologic 
relationship to the nervous picture. 
Plummer, though, feels that these pa- 
tients with neurocirculatory asthenia 
are more prone to thyroid enlargement 
than are normal individuals. 

Remember, in this condition, that 
this tachycardia disappears with rest 
and sleep. Dell’ Acque and Aschner® 
noted in hyperthyroidism that the 
average pulse rate increased 4.82 upon 
changing from a reclining to a stand- 
ing posture, while in neurotic patients, 
it was five times as great, namely, 25.3. 
This might be a good diagnostic point. 
Peabody and his co-workers®® found 
that the basal metabolism was normal 
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in soldiers with so-called “irritable” 
hearts and furthermore they were im- 
pressed with the fact that these pa- 
tients showed a marked tachycardia, 
easily provoked by mental or physical 
strain, which disappeared when the) 
were allowed to lie down for a short 
period. 
SUMMARY 

Parry should be given credit for 

first describing thyrotoxicosis and 


especially so its cardiac manifesta- 


tions. The fact that cardiac complica- 
tions, in young people, are infrequent; 
the fact that severe intoxications give 
no clinical picture of decompensation 
in previously undamaged hearts; the 
fact that after complete relief, by thy- 
roidectomy in previously undamaged 
hearts, there is a complete return of 
normal cardiac findings, all tend to up- 
hold the opinion that hyperthyroidism 
does not cause permanent myocardial 
changes. As the so-called “irritable 
heart” in neurocirculatory asthenia ap- 
proaches in symptomalogy the heart in 
thyrotoxicosis, we must not lose sight 
of the variations in tone of the vagus 
and sympathetic nerves, which might 
play a cardinal role. In a practical 
consideration of this topic, it is well 
ever to keep in mind that hyperthy- 
roidism does cause marked subjective 
heart symptoms. 
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Editorials 


THE PROGRAM FOR THE GENERAL SESSIONS OF THE 
SIXTEENTH ANNUAL CLINICAL SESSION IN SAN FRANCISCO 


.In the week of April 4, 1932, will 
occur one of the great medical meet- 
The Annual Session 
focal 


ings of the year. 
of the College has become a 
point for those interested in the med- 
ical, as contrasted with the surgical, 
interests of our profession. 

That the College is meeting a need 
in medicine on this continent has been 
attested by its remarkable growth in 
numbers and in influence during its 
relatively short existence, and particu- 
larly during the period of less than a 
decade following its reorganization. 
The College stands today as 
sentative of those practitioners 
science 


repre- 

who 
are concerned with both the 
and the art in medicine, as the Am- 
erican College of Surgeons is a meet- 
ing ground for those concerned with 
the surgical specialties. The College 
has not attempted, nor has it mani- 
fested at any time a desire, to invade 


the fields so well cultivated by the 
American Medical Association, The 
American Hospital Association, The 


Association of Medical Colleges and 
other associations formed for promo- 
tion of their own various interests. 
The primary purposes of the College 
are the encouragement and preserva- 
tion of high standards, the dissemina- 
tion of knowledge within its field and 
the cultivation of the historic and es- 
thetic ground in which medicine, as 


one of the learned professions, grows. 
There is no desire to set the members 
of the College apart from other med- 
ical men, but there is clearly shown a 
desire to stimulate all men in medi- 
cine to the level of professional, ethi- 
cal and cultural achievement at which 
fellowship in the College is possible. 

Each session of the College has re- 
flected the purposes and ideals thus 
briefly stated. The San 
Session will be the first to be 
beyond the Mississippi. While 
United States census has shown in 


Francise 
held 


the 


recent decades only a slow movement 
of the center of population westward 
along the thirty-ninth parallel, located 
now in southwestern Indiana, _ ther 
has been a remarkable development, 
also in 
culture 

Here 


not only in population, but 
power, influence and in 
along the entire Pacific Coast. 
a people from the same ethnic sources 
and with, in general, the same cultural 


in 


and political purposes as found in our 
population eastward has accumulated. 
But this people has a genius of its 
own. There is a freshness in its point 
of view, an exuberance in its spirit, 
and a capacity for building great in- 
dustries and noble institutions that set 
it somewhat apart, due, no doubt, im 
good measure to its sea and valley and 
mountain. San Francisco occupies 4 
position near the center of this great 
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empire and this makes it a fitting seat 


+ 


for the first meeting of the College to 





| be held within its bounds. 

Two great medical schools form the 
nucleus of an important medical cen- 
ter. The medical school of the Um 
versity of California, with the Hooper 
search, and 

Medical 


over. 


Foundation for Medical Re 
University 
the 


with their labora- 


the Stanford 


School are known world 


These institutions, 


tories and hospitals, together with all 
ther medical facilities around and 


about the Bay of San Francisco, have 
been placed at the disposal of the Col- 
the 


lege for the meeting. 


Wednes- 
d 


week of 
Each morning, on Tuesday, 


Ly 


lay, Thursday and Friday, clinics at 





demonstrations will be held in which 
the advanced work in these institutions 
will be exemplified. As is customary, 
each member of the College will be 
given an opportunity, long in advance 
of the meeting, to choose the places 
the men and 


he desires to visit and 


to hear. This is 


arranged from the office of the E-xecu- 


subjects he wishes 
tive Secretary of the College and the 
early disposal of this matter, which 
might otherwise be confusing, lends 
order to this part of the program. The 
arrangement of the laboratory and 
clinical portion of the program is in 
the hands of Dr. Wm. J. Kerr, Pro- 
fessor of Medicine in the University 
{ California, who is general chair- 
man for the Session. This will be 
the second meeting in which the Pres- 
ident of the College has been respon- 
sible for the program of the general 
sessions, attended by all fellows, as- 
sociates and guests, and in which all 
the formal papers and addresses are 
Presented. There will be five after 
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on and two evening sessions otf this 


1 


character. On Monday the short in 


troductory program of welcome will 


] Pate . Gre nar 7 
rolows scientinec papers, On 
5 7 4 
Londa ( a program Of extra 
yrdinat rest will be pre sented. On 
both Tuesday afternoon and evening 
1] 

] Sci sessions il continue, 
whoie on Weedne la hut ay und 
Tt . 7 st. 4 
Friday, « the afterno will be 

nesed - bo 
thus occu ed, Wednesd y and [hurs 
. aia ‘ ’ 
aay even 0 ly P1VE ( Oo the 
s .. | 
co ca ) the bang 
For the en rno eve 
; ] : . +} . 
ning ses ons set asiade 1or the presel 
tation of screntiii and practica 
ters bei« the entire group, a pro 
Ml ¢ outstanding merit vitn som 
unique teatures 1s eng irran 
This seemed to your President to 
opportunit for the exposition Of 
the best medicine on the Pacific Coast 


Men deemed capable of sound 
scientific presentation have been 

vited to take part and their response 
has been very gratifying he mem 
bers of the College will thus have a 


opportunity to see and hear a remark 


able group not so commonly seen and 


heard when the programs are’ given 


farther east. This opportunity of con 


tact with men about whose work we 


know and yet with whom contact has 


not been as frequent as desired will 


be a feature of great value and inter 


est. 

While there is an unusual number 
of new names on our program, both 
from the coast states and from th 


country at large, the outstanding 
names in medicine will be well repr: 


1 


sented. This is not the time nor place 


to detail names and subjects but it 
may be said that a program of wide 
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range and interest has been arranged. 
Final selection of many offerings is 


still to be made. Experience has 


shown that not more than about fifty 
papers and addresses can be well pre- 
sented in the allotted time, giving fif- 
teen to twenty minutes to each presen- 
tation, with an occasional extension of 


time when the interest of the subject 


requires it. 
Even to suggest the wide range of 


S ibjects yffered would be difficult, but 
the appearance of certain trends in 


modern medicine makes this attempt 
worth while. There will be the study 
f the physics and physiology of ar- 


and hypertension by 


teriosel TT SIS 


master. Pulmonary arteriosclerosis 


and the congenitally narrowed aorta 


have a place. The onset of decompen- 


sation of the heart in elderly patients, 
a follow-up study of hypertension, and 


the effect of hypothroidism upon the 


an experimental and clinical study of 


heart with two studies of an extensive 
material, one on cardiovascular syph- 
ilis and one on the electrocardiograms, 
will give valuable contributions to ou: 
knowledge of the heart and blood ves- 
bronchi are 
Atelec- 


treatment 


sels. The lungs and 
studied from several angles. 
tasis and tuberculosis, the 
of cavities. some observations on pul- 
monary emphysema and the role of 
be among the 
The 


sub- 


bacteria in asthma will 
subjects of unusual interest. 
liver will receive attention with 
jects ranging from the etiect of the 
administration of glucose and insulin 
on the glycogen content, to an unusual 
study of primary carcinoma of the 
As to the kidneys, 
and of 


pathological differentiation in Bright's 


liver in Chinese. 


there will be studies of clinical 


Editorials 


disease and a study of the relationship 


of nephritis and nephrosis. 
The practical applications of recent 


discoveries in the field of gastro-in- 


testinal physiology, the absorption ot 


sugar from the intestinal tract, 


clinical aspects of gastric secretions, 


and the elements of error in diagnosis 
in jaundiced patients are 

cussed. On the subject of the adi 
glands, there will be presentations of 
unusual significance from both the ex- 
standpoints 


perimental and _ clinical 


The biological and clinical importance 


ol ovary-stimulating substances — will 


» brought out. ‘Uhere will be a study 
of calctum metabolism and diseases of 
the parathy roid gland. Recent studies 
on the chemical pathology of epilepsy 


We will 


learn something more of the me¢ 


and on its treatment appear. 


ism of edema formation in di 


Chere is a study of leukopenia, on 


action of benzol, roentgen rays 
radium on the blood and blood-f mm 


on the relation of 


ing organs; 


sinus infection to disease 


siginhcancs 


and on th 


a sun 


tis with 
treatment. 
ihe chemotherapy) 
Cons! 


amebiasis, together with a 


tion of human amebiasis. 


While there will be many grouping: 


of papers on allied subjects, 
an outstanding i 


do not constitute 


Baa 
I 


One symiposiul 


lack 


ture of the 


prograni. 
however, will make up for the 
many others. Kecent years have sec! 
an almost unbelievable advance 


knowledge of the involuntary ner\ 


e 
Ne 


system it only have the anatonusts 
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: heen able to construct a fairly compre ll ‘ n immediate interest l here 
| hensible picture of it, but the physiol- is a livel tory on medicine on the P 
P ogists have delved deeply into its ific Coa t this 
2 function im many species of animals e made 
‘: and very recently have added greatly M s of st a 
7 to our knowledge of hormonal con the th ( 
7 trol. Pituitary hormone, adrenalin = sh Gr 
. & and acetyl cholin have heen subjected — eral < th C cise 
| to such intensive study that their ac meet ’ t! hig 
_. @ tions are becoming quite thoroughly tandard recent years Ch 
r known. fuch has been learned re- nportunit | t 
( | 
: cently of the sympathetic control o1 rave coas e ¢ 
= the kidneys and of blood pressure, of time cust t 
the periph ral vessels, of the gastro- unity ( 
4 ‘ntestinal tract and of the urimary it 
‘i bladder. Even as this knowledge has O 
a been developing, surgery has been flows ild 1 the 3 
Ry naking use of it. It, there for n t! 
11@s : . : . 
—_ that a symposium on the imvoluntat v 
wil nervous system, which would bring to issues ¢ | 
sether the anatomist, the physiologist letail 
clinicians in medicine, and surgeons 
would be of the most profound int v ly 1 
est. If you think of the names 0 
fi the men you would most v h to he 
. on these subjects, you will be likely 
to find them on the program when 11 
is finally ar nounced. An outstanding 
anatomist in this field, and the two 
oo greatest physiologists in this country, In wan, and ’ 
7 are on the program for this sym-_ tent! ba, there p 
posium. , “mn 
The history of medicine has beet ntet 
given a place on previous programs, 1 l « 
notablv that of the Minneapolis meet dents ural 
ind approval of this feature | ry ( t 
ee the Fellows has been very gc! eral. At pr | 11 | 
this time of unrest and uncertainty, f tl th publ 
affecting medicine as it does all other mittee the Cost of Medical 
walks of life, an address on medicin C. Rufus Ro ‘he rural mt 
; n Utopia will be particularly appro tow 
vy Many books on Utopia have t rel 
written and the relation of the from su ties, towt 
nists about medicine in that happy la 1 1 tint ithi 
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rural municipality is a unit for ad- 
ministrative purposes, including the 
levying of taxes. In Manitoba there 
are three, and in Saskatchewan there 
are twenty municipalities which em- 
ploy full-time physicians and levy 
taxes to pay for this service. Twelve 
others make grants of $1,500 or less 
as inducements to physicians to prac- 
tice in their communities, and as re- 
muneration for services as_ public 
health officers and 


The median salary 


for the care of 
indigent persons. 
of the twenty full-time municipal doc- 
tors in Saskatchewan is $4,000. Each 
serves an average population of about 
1800, receives from 1,000 to 1,500 of- 
fice calls annually, and makes from 300 
to 500 visits to the homes of patients. 
Notwithstanding the full-time status, 
opportunity is provided in nearly all 
cases for the municipal physician to 
earn additional income from special 
services. In some instances he is di- 
rected to make nominal charges for 
specified services. An interesting ex- 
ample of these is a fee for the “initial” 
house visit in any illness. Apparently 
the object of this is to discourage house 
calls for minor conditions which could 
be properly treated at the office. Most 
of the municipalities levy taxes upon 
the basis of the value of farm lands and 
the municipal physician levy usually 
amounts to between $7.50 and $10.00 
per family. Arrangement is usually 
made by which transients and residents 
not eligible to the service may be treat- 


ed upon a fee basis. The doctors them- 
selves say that while they do more work 
they also receive a larger net income 
than could be earned by private practice 
in the same areas, partly because there 
are no “bad debts.’ 


’ 


Certain advan- 
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tages and disadvantages of this entire 
system, which is fundamentally merely 
contract practice, are obvious. Oppo- 
sition has come largely from _ non- 
resident landowners, from well-to-do 
farmers with small families, and from 
those living close to the doctor’s office. 
Independent physicians in towns in- 
cluded within the areas of the rural 
municipalities using this system and 
in adjacent communities recognize that 
the presence of municipal physicians 
has had unfavorable economic effects 
upon their practice; and private phy- 
sicians in Saskatchewan on the whole 
express disapproval of the system, al- 
though they admit that in certain rural 
areas it may be the only way to as- 
sure the continued presence of a med- 
ical practitioner. This, as_ well as 
other modifications of the time-honor- 
ed relationship between physician and 
patient in private practice, should re- 
ceive careful attention and _ study. 
Whether his initial reaction is one of 
strong disapproval or not, the medical 
man of today can ill afford to be in- 
different to such tentative schemes for 
altering medical economics. Rather 
should he study and weigh each of 
them that he may be prepared to ex- 
ercise a constructive directing influ- 
ence if occasion arises. If modifica- 
tions are ever found necessary, they 
should originate within the medical 
profession itself, and not be foisted 
upon it. They should represent the 
best constructive thought of which the 
medical mind in capable. Only through 
such active participation in the eco- 
nomics of public health can the medi- 
cal profession hope to uphold those 
high standards of practice which are 


absolutely essential. 





(2n 
hold 
the 

a di 
unle 
fron 
“an 

cide: 
tion 
une? 
men 
pres 
cept 
able 
renct 
was 
seen 
usag 
prot 
of t 
to i 
tion: 
attré 
isa 
prin 
ly th 


In z 





ire 
O- 
n- 


do 





Editorials 


ACCIDENTAL INJURIES AND 
OCCUPATIONAL DISEASES 
In a recent decision, the Tennessee 

Supreme Court (Morrison vs. Tenn- 

essee Consolidated Coal Co., 39 S.W. 

(2nd) 272; decided June 10, 1931) 

holds that there is no recourse under 

the workmen’s compensation act for 

a disease, occupational or otherwise, 

unless that disease naturally results 

from an accidental injury. Further 

“an injury to be regarded as an ac- 

cidental injury under the compensa- 

tion act, must be an injury unforeseen, 
unexpected, and fortuitous. An ele- 
ment of unexpected casualty must be 
present.” Likewise, the origin or in- 
ception of the disease must be assign- 


able to a determinate or single occur- 


rence identified in space or time, it 


This decision is 


seemingly in accord with the general 


was pointed out. 


usage of the terms in the statutes and 
probably rightly interprets the spirit 
of the earlier phase of the movement 
to insure compensation for occupa- 


tional injuries. However, it should 
attract attention to the fact that there 
is a general tendency to apply the 
principle of compensation more broad- 
ly than the original intent of the law. 


In addition to those occupational in- 
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juries which are accidental in the sense 


defined in the decision to which refer- 


ence has been made, many now con- 
ler it both proper and desirable that 
mpensation should be paid for those 
juries which grow out of the long 
continued operation of the causes of 


occupational disease. Here the situa- 


hat different. In many 


tion is som« 


nstances, instead « 


the element of 


the unforeseen, unexpected and for- 


tuitous casualty being present, the 
worker has entered upon his employ- 


ment in full knowledge that a hazard 
existed and has elected, although it 
may be under the stress of necessity, 


to expose himself to that hazard. One 


must feel in accord with the desire to 


give such workers compensation, es- 


~ 


pecially when they have not been made 


ware of t hazards existing It 
hat co yperative 
ural t apportioned 
between the employer and the em- 
meets the needs 
it statutes providing com- 
occupational injuries 
ational diseases be so framed 
as to discriminate between the various 
classes those entitled to the benefits 


vhich are provided. 
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The Etiology of Gall Stones. I. Chemical 
Factors. By RupoLeH SCHOEN HEIMER and 
Leno Hrpoina. (Proc. Soc. Exp. Biol. and 
Med., 1931, XXvili, 944-045.) 

The problem of gall stone formation is 
the problem of the precipitation of cholesterol 
out of the bile. The question has been in- 
vestigated as to whether the ability of bile 
to hold cholesterol in solution might be due 
to some one or all of the bile acids. It was 
found that the precipitation of bile acids 
from human bile by ferric chloride, by lead 
acetate, or by any other means produces a 
simultaneous precipitation of cholesterin. 
The complexes of bile acids and cholesterol 
are readily soluble in water and may be 
purified without lessening the cholesterol 
content, large amounts of these com- 
plexes have been isolated from human bile 
in which it appears that all or nearly all of 
the cholesterol is thus bound. In dog or ox 
bile, on the contrary, most of the bile acids 
are in combination with fatty acids rather 
than cholesterol. This explains the complete 
absence of cholesterol-containing gall stones 
in these animals. As for man, this investi- 


1 
i 


gation shows that whenever the organism by 
any pathological processes brings about a 
significant lowering of the bile acids in the 
gall bladder in relation to the amount of 
cholesterol in it, precipitation of cholesterol 
is bound to occur. 


The Etiology of Gall Stones Il. Réle of 
the Gall Bladder. By KoMuNp ANpREWS, 
RupoLPH SCHOENHEIMER and Leo Hrpina. 
(Proc. Soc. Exp. Biol. and Med., 1931, 


XXVIli, 045-940. ) 

Under normal conditions the gall bladder 
mucosa, in its concentrating effect upon the 
bile, is able to absorb water rapidly; while 
bile salts and cholesterol, if they are ab- 
sorbed at all, are absorbed at an equal rate. 
Under such conditions there is no danger that 


there will not be enough bile salts to hold 


- 
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The Pathology of Internal Diseases. By 
Wiuwtam Boyp, M.D., M.R.C.P., Ed., 
Dipl. Psych. F.R.S.C.; Professor of 
Pathology in the University of Manitoba; 
-athologist to the Winnipeg General Hos- 
pital, Winnipeg, Canada. xvi + 888 
pages. 298 illustrations. Lea and Febiger, 
Philadelphia, 1931. Price, $10.00. 
This is a companion volume to the 

Surgical Pathology, 

minimum of unavoidable overlapping be- 

tween the two. It the 
pathology of those diseases which are found 
in the medical wards of a teaching hospital 
and to relate their signs and symptoms to 
deviations from the normal in morphology 
In this it succeeds admirably. 


au- 


thor’s with only a 


aims to present 


and function. 
Naturally no one pair of book covers can 
enclose all of the material which the sub- 
ject foreshadows. Certain gaps must occur. 
Certain infectious diseases, diseases of spec- 
ial importance in the tropics, and others in 
regard to which no clear cut pathological 
picture has been established, have been in- 
tentionally excluded. In many respects the 
choice of material has been made with great 
skill. Throughout, special attention is giv- 
en to presenting the newer knowledge in 
pathology, not that which is so new as 
to be ephemeral, but the very things which, 
although well established, the internist will 
find entirely wanting or very sketchily given 
This is a 
for the 


in his older books. pathology 
text of intriguing interest upper 
class student and the practitioner whose in- 
terest is not with the fundamental tissue 
lesions as such, but with the pathological 
processes of individual disease conditions. 
The reviewer finds himself very often in 
sympathetic accord with the point of view 
various matters that are 
For instance, the fact 


of the author in 
not accepted by all. 
that endocarditis in its various forms and 
etiologies is a fairly well unified series is 
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clearly emphasized; so-called acute massive 
collapse of the lung is not considered a 
condition sui generis but merely a special 
manifestation of pulmonary atelectasis, and 


toxic adenomas of the thyroid and_ ex- 


ophthalmic goiter are grouped under the 


heading of Graves’ disease. However, it 
is not because of general agreement with 
its subject matter that the writer com- 


mends this work. It is rather because he re- 
alizes its splendid usefulness as a text in 
special pathology, as collateral reading in 
internal medicine, and as a reference book 
for the practitioner who wishes to keep up 


with the advances in pathology. 


Deep X-Ray Therapy in Malignant Disease 
A Report of an Investigation Carried Out 
the Direction of 
the St. Bartholomew's Hospital Cancer 
Research Committee. By Watrtrer M. 
Levitt, M.B., D.M.R.E., Medical Officer 
Radiotherapeutic 
search Department. With an introduction 
by Str THomas Horner, Bart., K.C.V.O., 
M.D., F.R.C.P., Chairman of the Cancer 
128 pages. John 


from 1924-1929 under 


Re- 


in charge of the 


Research Committee. 


, 


Murray, London, 1930. Price, 10 
net. 

This report gives the technical methods 
employed and the results obtained during 
the several years that the St. Bartholomew's 
Cancer Research Committee (formerly the 
Radiotherapeutic Research Committee) has 
been actively engaged in the treatment of 
malignant disease by irradiation. Two 
main types of therapeutic technic were de- 
(1) 


in which the entire dosage is 


veloped: intensive single-dose technic 
applied in 
one, or at the most in two or three days; 
(2) 
which the dose is applied in several frac- 


and intensive split-dose technic in 


2? 


approximately 24 
The 


tions at intervals of 


hours over a period of several days. 
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number of fractions varies from 6 to 30 of Physicians and Surgeons, Columbia 
In 85 cases radium was used in addition to University, and Bacteriologist to the 
x-rays. So different are the results obtained Presbyterian Hospital, New York; for- 


in carcinoma of various regions that mass merly Professor of Bacteriology and Im- 





statistics are without meaning, and when munit Stanford University, California 
split up into the necessary groups, the total Fourth edition, completely revised and re- 

ber f cases in each is not large enoug! t Vil pages The MacMillan 
to be impressive. However, a certain de Company, New York, 1931. Price, $7.00 
gree of encouragement is afforded. Of 43 Under this new title appears the fourth 
cases of inoperable carcinoma of the breast editior f Zinsser’s Infection and Resist- 
6 were still living at the time of report Advance: hich have been made in 


ithout signs of cancer present. In thr ight years since the third edition « 


these, three or more years had elapsed ut hav roduced profound modifications 
since treatment Thirteen of 60 cases « n tl the : f immunology and conse 


disease of the uterus, chiefly car uently in their application to methods of 
noma of the cervix, were reported alive diagnosis and theray Many chapters have 


without evidence of growth present. This required rewriti1 in order t introduce 


true also of 27 out of 170 cases ol new mate and to eliminate that 
ilignancy of the upper air passages. Ir has been d rded. The first sectior f 
portion of this group suffering from the book, 486 pages, deals with fundamental 
inoma of the tonsil, the results were conceptions and theori vhile the nd 
rmly poor. Twenty-six cases of ma- section discusses the problems of immunol- 


incy of the rectum were treated in the { plied to individual infectious dis 
period under review, and of these only on east While the first portion of this 
was without evidence of the disease. I: Is indisp¢ | t icher and la 
hout 29 per cent of all cases treated, x-rays tory worker. 1 eect caciian. inti Gi. sal 


led to have even a palliative effect; and inter¢ I Value the practit er Here 


a further 22 per cent only minor degrees re found full discussions of immunity in 
improvement were observed, or improve- syphilt nd tubers sis, and of the ap- 
nt was of but short duration. In view plied principl munization it rlet 
the statistical results, the conclusions fever, pneun i, typhoid and paratyphoid 


Stated in this report seem somewhat too fever, meningitis, rabies, plague, cholera, 


sweeping, as being true of but a limited inthrax, influenza, small pox and various 
proportion of the cases. One must remem- ther infectious diseases his book can be 
er, however, that these patients were con- heartily recommended to those wl eek a 


red inoperable; and any salvage of hu- mprehens ind authoritative text on 


lif - , “ar - immuno 4 Numerous bibliograpl r - 
ile or even temporary return te a immu é im u lographic rel 
_ : . . rer e ed ‘ - . ’ 
state of economic independence, is some- TEM iS toomotes, give UK 
ye, sources rial othe than that bv th 
ithor It is unfortunate that many of 
+ | 1 


tance to Infectious Diseases: A 


, - ‘ ‘ a + : 1 | 1 
si ' : , very important a fter journals ha eel 
bosition of the Btological Phen ! , . elo 
e } sl 
o oe ee und 
Underlying the Occurrence of Infecti 
nd the Recovery of the Animal Bod 
j é \) ] r . 3 
trom Infectious Disease, with a Consid on , 
a ¢ 1 é  & 1 ¢ md Tr tment with a General Dis ion 


eration of the Principles Underl) ing Spe , ” By ALPE! H 

c Diagnosis and Therapeutic Measuri Rowe, M.S., M.D., Lecturer in Medicine 
By Hans Zinsser, M.D., Professor of in the University of California Medical 
Bacteriology and Immunity, Medical School, San Francisco, Calif.; Chief of 
School, Harvard University; formerly the Cli for Allergic Diseases of the 


Professor of Bacteriology at the College Alameda County Health Center, Oakland, 
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Calif., etc. xi + 442 pages. 1931, Lea 


and Febiger, Philadelphia. Price, $5.00 

net. 

Forty-three per cent of 400 unselected 
individuals were found to give a family 


history of allergy; and a personal history 
of allergy occurred in thirty-five per cent 
of this group. In general, statistics show 
a probable food allergy in upward of thirty 
per cent of all persons. In the monograph 
under review the author treats this impor- 
tant subject in an extremely complete man- 
ner. The many diverse characteristics and 


manifestations of food allergy are described 


as they affect the gastro-intestinal system 
or result in bronchial asthma, eczema, ur- 
ticaria or angioneurotic edema. Diseases 
less commonly related to allergy in diag- 
nosis such as migraine, neuralgia, arthritis, 


als » con ide red. 


bladder allergy, etc., are 


ictions is 


The frequency of negative skin r¢ 
emphasized and the method of “elimination 


diets” which was devised by the author is 





fully set forth as applied to both diagnosis 
and treatment. All interni will be in- 
terested in the section on the allergic as 
pects of drug sensitizations. | mono 
eraph is admirable in its completeness, in 





fic approach and in _ the 
} 


with which a subject ha 


which might easily have led a specialist to 


and un 


make extravagant upported generali- 

zations. An extensive bibliog: iphy is pro- 

vided 

Recent Advances in Cardiology. By C. F. 
Terence Fast, M.A., M.D (Oxon.), 


F.R.C.P.  (Lond.), Physician, 
King’s College Hospital; Phy 
Woolwich Memorial Hospital; 
Radcliffe Fellow, University 
College, Oxford; and C. W. Currts 
M.C., M.B. MARE 
(Lond.) ; Physician, Harrogate Infirmary. 


353 pag’ 


Junior 
sician, 
Sometime 
Travelling 


BAIN, (Oxon.). 


Second edition. x 10 plates 


and 62 text-figures. P. Blakiston’s Son 
and Co., Inc., Philadelphia, 1931. Price, 
$3.50. 


This is the second edition of the Car- 


diology member of the Recent Advances 


series. In clear and concise form it pre- 


sents the present day knowledge of its sub- 


Reviews 


beer en 


have 


Certain 
rewritten in 


sections 
this 


electrocardiographic 


ject. 
edition. 
is given to 
throughout, and one chapter is devoted 
tirely to this method of examination. 
he presentation of 


reviewer t myoca! 


syphilis seems entirely inadequate, for 
the extremely active diffuse 
The 


pretation of 


form is 


sidered. final chapter on 


certain misleading ph 


signs and symptoms 


I 


which may be 


countered even in those with 


especially 


important 


healthy hearts is 





connection with phys 

tions. For the practitioner this 

in extremely useful 1 

iw ” J } 
WALTHER STR M.! PI 
Professor of Pharmacology Unive 
of Munich (Stanford University 
lications, University Series, \ 
Sciences, Volume i Number 1) 
pages, 9 text Iré tanford | 
sity Press, Stanford iversity, ( 
nia, 1931. Price, postpaid, paper 
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BACHER, M.D., Philadelphia. Second 
tion. 207 pages, 31 illustrations. | 
Davis Compai Philadelphia, 1931. ! 
$3 50 net. 
This second edition of a manual « 

treatment of hemorrhoids and prurit 

by the injection method gives 


changes in technic as compared to th 


edition. The author’s instrument 
method of using 5 per cent phenoliz 
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Dr. William Gerry Morgan. (Fellow), 
Washington, D. C., during the latter part 
of August was unanimously elected Dean 
of the Georgetown University School of 
Medicine by the University directors. Dr. 
Morgan will continue to serve as a Regent 
of the University, to which position he 


was appointed last June. For many years, 


Dr. Morgan has served on the’ medical 
faculty of Georgetown University. Dr. 
Morgan succeeds the late Dr. John A. 


Foote, who died several months ago. Dr. 
Morgan is the member of the Board of 
Governors of the American College of 
Physicians representing the general pro- 
fession of the District of Columbia. 


At a recent meeting of the Board of 
Managers of the Goshen Hospital, Goshen, 
N. Y., Dr. Louis F. Bishop (Fellow) was 
appointed consulting cardiologist of the 
staff of consultants of the Goshen Hospital. 


Dr. E. J. G. Beardsley (Fellow), Phil- 
adelphia, addressed the Lehigh County 
Medical Society at Allentown, Pa., Septem- 
ber 8, on “The Importance of Routine in 
Medical Diagnosis.” 


Dr. Roy C. Mitchell (Fellow), Mount 
Airy, N. C., presented a paper on _ the 
“Early Diagnosis of Carcinoma of the 
Stomach” at the meeting of the Eighth 
District Medical Society of North Caro- 
lina, October 2. 


The Interstate Postgraduate Medical 
Association of North America held its an- 
nual meeting at Milwaukee, October 19-23, 
under the presidency of Dr. Henry A. 
Christian (Fellow), Boston, Mass. 

Dr. Edwin Henes, Jr. (Fellow), Mil- 
waukee, is Secretary of the above Society. 
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Under the Presidency of Surgeon Gen- 
eral Hugh S. Cumming (Fellow), U. S. 
Public Health Service, Washington, D. C., 
the American Public Health 
held its annual meeting in Montreal, Que., 


Association 


September 14-17. 


Dr. J. Feigenbaum (Associate) addressed 
the Montreal Clinical Society on Septem- 
ber 9, 1931, upon the subject of “Constitu- 
tion and Disease, Relating Particularly t 
Types Encountered in Peptic Ulcer, Gall 
Bladder Disease, Hypertension, and Ex- 
ophthalmic Goiter.” 

Lord (Fellow), Bosto: 
Mass., was elected president of the Ameri- 


Dr. Frederick T. 


can Association for Thoracic Surgery at 
the fourteenth annual meeting held recentl 
in San Francisco. 

De. K. §.. G. 
adelphia, addressed the Washington State 


Medical Association at Aberdeen, Wash 


Beardsley (Fellow), Phil- 


ington, August 3, on “Cardiovascular Dis- 
orders of Every-day Practice.” Dr. Beards- 
ley also held a clinic at the St. Joseph Hos- 
pital, Aberdeen, on the morning 
August 4. 

Dr. Howard L. Hull (Fellow), Elma, 
Washington, who has charge of the Oak- 
hurst Sanitarium for Tuberculosis, acted 
as host to Dr. Beardsley during his stay in 
the Evergreen State. 
Dr. R. L. Hamilton (Fellow), Sayre, 
Pa., was among those who addressed the 
American Heart Association at its meet- 
ing in Philadelphia on June 9. Dr. Ham- 
ilton’s subject was “Precordial Pain: Its 
Causes and Significance.” 


Dr. Hyman I. Goldstein (Associate), 
Camden, N. J., is the author of the article, 
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Osteomyelitis and Tuberculosis 
which appeared in the July, 1931, issue of 
Dr. Goldstein 
the Sep 


issue—“Heredo-Familial Ar 


Medical Review of Reviews. 





also has an article appearing in 
tember, 1931, 


giomatosis.”” 


“ Dr. James L. McCartney (Fellow), for 

. merly Director, Bureau of Mental Hygiene, 

“ Connecticut State Department of Health, | 

es been appointed psychiatrist with the New 

- York State Department of Correction, and 
is stationed at the New York State Re- 

; formatory, Elmira, New York. 

SCC 

2 —— 

a: Dr. LeRoy S. Peters (Fellow), Albu 

: querque, N. M., presented a paper before 

all the Los Angeles County Medical Society 

* and the Hollywood Academy of Medicin« 


on August 20. 
iN, Dr. Wann Lang 


Okla., has resigned as Superintendent 


(Fellow), Oklahoma 


ston 


at of the University Hospital to become Pro- 
‘| fessor of Clinical Medicine in the Univer- 
sity of Oklahoma School of Medicine 
a part-time basis. Dr. Langston has op 


1. ened his office at 502 Medical Arts Build- 
te ing for part-time practice in internal med 
h icine 


5- Dr. Daniel E. S. Coleman (Fellow), 
S- New York, N. Y., is the author of an 
Medica—A Plea for 


Teaching,” 


“Materia 


article, 
ter Therapeutic appearing in 
4, the August, 1931, issue of the Hahneman- 
- nian Monthly. 

. Dr. H. Beckett Lang (Fellow) has been 
appointed Clinical Director of the Marcy 
State Hospital at Marcy, New York. 


' Dr. Albert Warren Ferris (Fellow), af- 
: ter serving as Senior Assistant on the 
: Staff of the Glen Springs, Watkins Glen, 
. New York, for fifteen years in two terms 
of service, has retired from practice and 
resides at 111 N. Walnut Street, East 
, Orange, N. J. Dr. Ferris was previously 


President of the New York State Com- 


“Sterile Live Maggots in the Treatment of 


Abscesses,”’ 


mission in Lut ind Medical Editor of 
the Int tional Encyclopedia. 


A medical clini 
isy held by Dr 
Philadelphia, A 


cine at the 


Pleur 
(Fellow), 
Medi 
Medical Collegé 


on »Sero-fibrinou 
Carl V. Vischer 
ssociate Professor of 


Hahnemann 


as published in the current issue of th 
Hahnema n Monthly 

Major |] j Hun Fellow ) 
Med l S. Arm stationed at 
tne A nt (seneral (ott st r H use 
Bost M was under President Hoovy 
er’s aj tme Secretary of tl \mer 
can Del t to the International ( 

ess Milit Medici nd Pharmacy 
it Tl H Nethe Is Chere vere 
en United Stat dels te representing 
t U. S. A i U. S. Publ 
H tl Nel d tl National Guard 

Dr. Fred M. F. M er (Fellow Pe 

Iil., the author of an article on “A 

Practical Classification « Heart Diseases 
vhich appeared in the June, 1931, issue 


Dr. Harold ‘| I [Edwards 
Shreveport, La.. Ss 


on “A New Method for Studvino Ch 


Films,” appearing in the September, 193 
sue f Radiology 

At a regular meeting of the Fulton 
County Medical Society on September 32 

bust of the late Dr. Elmore Callaway 
Thrash (Fellow), of Atlanta, Ga.. was un 
veiled in the library of the Academy f 
Medicine at Atlanta. 


(Fellow), Nash 
“Allergy in 


semi-annual 


Dr. Horton Casparis 
delivered a paper on 
the 


meeting 


Medical S 


Children” be 1ore 


of the Southwestern Virginia 


ciety on September 


Dr. Francis H 


don, Va., also delivered a 


24-25 
Smith (Fellow), Abing 
paper before the 
ibove meeting on “Coronary Disease as 

Factor in 


Dr. Samuel |! 


Failing Myocardium 
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of the Southwest Texas District Medical Dr. Henry S. Plummer, Rochester, Minn 
Society at its semi-annual meeting on July “Adenomatous and  Exophthalmi 
13-14. Goiter.” 
Drs. Lorenz W. Frank (Fellow) 
Dr. Waller S. Leathers (Fellow), Dean, Clough T. Burnett (Fellow), both of D 
ver, took part in a symposium on the 
t the 


Vanderbilt University School of Medicine, 
Nashville, has been re-elected President of ritides, which was presen 


the National Board of Medical Examiners. meeting. 


1 


Dr. Luther C. Davis (Fellow), Fairmont, The International Association of Indu 
W. Va., has been appointed a member of trial Accident Boards and Commissions 
the State Board of Nurses’ Examiners to held its eighteenth annual convention O 
succeed the late Dr. Harry M. Hall (Fel- tober 5-9 at Richmond, Va. There 
low). two medical sessions on Wednesday, O 

ber 7; the one in the morning wa 
Dr. William E. Gardner (Fellow). Louis- under the Chairmanship of Dr. G. H 
Gehrmann (Fellow), Medical Direct 
the E. I. duPont de Nemours and Com; 
Inc., Wilmington, Del The foll 


ville, is Councilor for the Fifth District 
Medical Society, which was organized re- 
cently and is composed of physicians of 
Jefferson, Carroll, Trimble, Gallatin, Owen 
and Henry Countie (Kentucky). The 


new Society will meet twice a year. 


the morning session, as indicated: 
Dr. Henry Field Smyth, Philadel; 
Should a Course in Industrial Me 
be Included in the Curriculum of 
The iollowing Fellows of the College 


ical Schools?” This paper was dis 


cussed by Dr. J. Allison Hodges (Fel 


low), President of the Medical $ 


were on the faculty of the Annual Summer 
Graduate Course at the Louisville City 

it: 1 1 “% h ~ ¢ i > t 7 . . . 
Hospital, held under the auspices of the ol Viesiaie: 
ce *ky State fedicz sociation anc ‘ , —_ 
Kentucky State Medic i As ociation and Drs. J. Mort 1 Hetcheson. Richmesl 
the University of Louisville School of Med 


sAvLO Ison 
and Francis H. Smith, Abingdon, dis- 
icine: 
Dr. Virgil E. Simpson, Dr. Philip F 


Barbour, and Dr. Emmet F. Horine, all of 


cussed a paper entitled “Settlements 
a Therape itic Measure.” 
The following Fellows of the  Colleg 
Louisville 


were speakers at the afternoon sessi 
indicated : 
Dr. Frank N. Wilson (Fellow), Pro- Dr. R. Finley Gayle, Richmond, discuss 
Me f 


fessor of Internal Medicine, University of a paper on the “Care and Treatment 


Michigan Medical School, Ann Arbor, pre- of Injured to Avoid Traumatic Né 
sented four lectures on electrocardiographic rosis :” 

studies, October 19-22, in a series held in Drs. Warren 7 Vaughan and Dea 
the auditorium of Mount Sinai Hospital in Cole, both of Richmond, together dis 
connection with the graduate fortnight of cussed a paper on the “Diff 


the New York Academy of Medicine. Diagnosis Tr 


raumatic id 
tional Che il Injuries 
The following Fellows of the College 
were among guest speakers at the sixty-first The fourth Graduate Fortnight 
annual meeting of the Colorado State Med- New York Academy of Medicine wv 
ical Society on September 15-17: October 19-30 on the general subj 


Dr. Fred M. Smith, Iowa City—*Clinical “Disorders of the Circulation.” Among 


Manifestations and Treatment of Coro- members of the (¢ ge ) pa 


nary Artery Disease;” on the program wer: 
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Warheld 1 Longcope (Fellow), Dr. J. M ison Hutcheson, Richmond 


Baltimore—‘Syphilitic Aortitis ;” “2a actors in Coronary Occlu 
Lewis A. Conner (Fellow), New SI 
York City—*Pericarditis Diagnosis ir. Wilham B. Porter, Richmond An 
ind) Medical Treatment ;” ol Pect \ ite t Perni 
Alfred Stengel (Master), Philadel ious A 
bite Relation of Heart Disease t 
()perations :” Dr. | C. Ma Fe A Okla 
Dr. Harlow Brooks (Fellow), New Yorl homa Cit kl { iuthor ot 1 arti 
ity The Heart of an Athlete ;” ntitled “The Mod freatment of Burn 
William Svdney Thaver (Fellow DI ril t \ugust 1 1 of the Jour 
Balti “Endocarditis.” t () tate Medical 
1) Kdward ©. Otis (Fellow), [Exeter 
XN. H. who has been Governor of the An Dr b. | Fell Wilmi 
College of Physicians for the Stat ton, De the first Pre ent of t \ca 
New Hampshire for several years, was ler M ‘ [| Delaware, recently 
tly honored by a special meeting at 
wadquarters of the Boston Tuber 
SI \ssociation, commemorating the fil e M societ 
imniversarv of his service in the field Pennsvl ( t clghtv-first inuual 
i tuberculosis Ir Frederick 7] Lord ession at Scr t }? ()ctobet S. undet 
Fellow), and Dr. John B. Hawes, 2d the Pre IR V. Patter 


Fellow vere speakers Dr. Otis its Fell | ladely ey l~lmer H 
ormer President of the National Tubercu Kun Fy ' P ely ( irma 


\ssociation, Honorary President the Committes Scientif Work, pre 
Massachusetts ‘Tuberculosis League and nted the pr ral ) William H M < 
sor Emeritus of Pulmonary Disease Kell Pitt eo , 
Climatology at Tufts College Medical Pre 
He is eighty-thre: veal Lore } the ( ‘ { 
| rf ved in ictive ! 
t RR 
Medical Societ ot VNurgemia ‘ ( () i 
econd annual session at Roanok ) G Minot Rast ‘ 
S, under the Presidency f Dr 
Hodges { ak ll w Ve IX ( 1 nd \ | , ( 
t Howing Fellows participate I ! 1 he 


) Wilson, Universit 
\lental Disease 11 \ 


Mulholland, Universit 
Chaildre ind \ 
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Dr. Charles C. Wolferth, Philadelphia Drs. Wardner D. Aver (Fellow), S 
“Indications for the Use of Laboratory cuse, and Clayton W. Greene (Fell 
Methods of Cardiovascular Diagnosis;” Buffalo, are members of a Committee 

Dr. Edward 1. Bortz, Philadelphia— ‘Infantile Paralysis appointed by the P 


ident of the Medical Society of the S 
of New York to assist the Chairman « 
Standing Committee on Public Health i 


Diffuse Gastric Hemorrhage with Spec 
ial Reference to Dieulafoy's Ulcer ;” 
Dr. Edgar M. Green, Easton—‘General hig he : 
; ° ; vising means by which family physi 

Atelectasis of the Right Lung with mg or ' : 
; ' : may aid in the control of the present 

the Heart Displaced to the Right of 


the Median Line and Left-Sided Pneu- 


demic. 


mothorax ;”’ 


"7 : Dr. Lewis J. Morrman (Fellow), © 
Dr. John D. Wilson, Scranton—“A Case 


ee : homa City, was appointed Dean the 
of Xanthomatosis; | . A 
versity of Oklahoma School of Medic 
Dr. George Morris Piersol, Philadelphia 
“Granulopenia ;” 
The thirty-seventh annual ig 


Dr. Thomas Fitz-Hugh, Jr., Philadelphia Vie Mieke Dialed Racists wie 


Leukemoid Blood Reactions ;” ‘ . : 
at Salt Lake City, September 9 inde 
Dr. David Riesman, Philadelphia—*The Presidency of De. Willias Rich (1 
Preoperative and Postoperative Treat low). The folloeine members the | 
men of Surgical Diseases of the Kid lege appeared on the progran 
ney from the Medical Standpoint ;” Dr. William C. MacCart? (Fel 
Dr. E. Bosworth McCready, Pittsburgh Rochester, Minn—‘“*Why C 
Relation of Endocrines to Juvenile Frequently Hopele is 
Psychoses”’. Dr. Walter | leonard Associate 
\ngeles Calit “The Surgical 
bet ic 
Dr. Orlando H. Petty (Fellow), Phila 
delphia, has been appointed Director of 
Public Health of the City of Philadelphia to Dr. Julius H. Hess (Fellow), ( 
addressed the American Dietet \ 


fill out the term of Dr. Andrew Carns, re 
tion, held at Cincinnati, Octo! 


cently deceased. 
“Infant Feeding 


Dr. Beaumont S$. Cornell (Fellow), Fort Drs. Noble Wilev Jon Fy 
Wayne, Ind., addressed the eighty-second land. and Ralph C. Maston Fel 
annual session of the Indiana State Medi Portland. addressed the Idaho Stat 
cal Association, which was held at Indian cal Association’s meeting on “C1 
apolis, September 23-25, on “Critical Re nus. Infection in Relation to Syste ) 
view of Hypertension”. snes” at “Teese of Fesven 

Dr. Roscoe ms Sensenich (Fellow - spectively 
South Bend, Ind., participated in a sym 
posium of gastro-intestinal diseases. — oe Fellow ( 

was recently appointed President 


Board of Directors of the Muni 
Dr. Waller S. Leathers (Fellow), Nash berculosis Sanitarium 
ville, was among the speakers at a con 


ference of public health workers of Ken 


tucky, Tennessee and Missouri, held at Dr. Walter M. Simpson (Fe 
Reelfoot Lake, Ky., August = 21 Dr. ton, and Dr. Paul A. O'Leary (Ff 
Leathers’ subject was “Preventive Medicine Rochester, Minn., delivered addre 


and its Relation to Public Health.” “Undulant Fever ( Brucelliasis ) il 











undred and eleventh meeting of the Mich 
State Medical Society, held at Por 
September 22-24 
e following Fellows of the Colleg 
among the guest speakers at the al 
session of the Northwestern Ohi 
Medical Association, Marion, Ohio, Oct 


cumstances. 


for the 


(i 


Ne 


Medicine in 


r\ 


4 





Syphilis”, 


Nathan S 


“ardiac 
Julius H 


Premature 


Davis 


Hess, 


Infants.” 
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resp ctively, before the 


Chicago 


without 
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DR. LEONARD MM 


Dr 


y 


Leonard M. Murray died sud 
at his home in 


\ugust &, 1931, under tragic cir 


unable to reach 
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10) 


\ugust 13. 
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as well amongst those who sought his 


advice and all who came in contact 


with him. ‘There are those, not neces- 
sarily classed as cynics, who regard 


Ile 


was a member of ‘The York Club and 


this as a real accomplishment. 


The Lambton Golf Club. 

Saturday, August 8, was warm. Dr. 
Murray had planned a fairly full day, 
which was begun by meeting two dis- 
tinguished guests at the station early 

This followes 
by a foursome at golf during which 
That he nev 


in the morning. was 
he played a good game. 


ertheless felt under some distress 1s 
evidenced by the fact that he took an 
early morning mixture of soda bicar 
bonate, repeating this after his return 
to his house in the early afternoon. 
He apparently refused to do more 
than rest for a short time before again 
driving to the hospital to see a patient. 
\fter his return from the hospital, he 
was in evident distress and to those of 


us who have learned his philosophical 


outlook on life, it is evident that he 
more than suspected his real condi 
tion. This time he took a stimulant 


but shortly after insisted upon recelv- 


ing his guests who had been elsewhere 


for tea. As all were tired and the 
day hot, a short rest was welcomed 
before dressing for a dinner which 


was to take place later at The York 
Club. 
geuests as to the time of dinner led to 


The chance call of one of the 


the discovery of his ec lapse and death 


but a few moments after he had seen 


that his house guests were comfort- 


able. In the crucial few hours before 


his death, and while under distress. 


philosophy rather than medical judg- 
to the bitter 


ment guided his actions 
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sorrow of many. The diagnosis would 
seem to be coronary thrombosis. 

It is of professional interest to re 
cord that four electro-cardiographs 
had been taken. the last being in F 
ruary, 1931. In his own phraseology 
these fell within the accepted norn 
except for a slight left ventricular pre- 
ind 


ponderance. .\ more definite 


tion is given in that but a few days 


talking over the effect 
his 


previously, in 
of golf on hot days with one of 
colleagues, a slight amount of discon 


fort was mentioned. 


In the delicious intimacy © of 


evening's relaxation amongst a_ fi 
so. thoroughly 


had 


v he 1] he 


which hi 
\lurray 


once ce clared that 


friends, 


joved, Dr. More 


“went 


hoped he would go quickly, that 
would be buried without “‘fuss 
fumble’ and “be forgotten.” The first 
part of this wish has been fulfill 
the last. for his colleagues, for 
who sought his advice or held 
friendship, is impossible. His 
sonality, charm, humor, sympathy 


endure 


ability will in their memor: 
all time 

(Furnished by .\. Hl. W. Cauli 
mon, ACP. 


Toronto ) 


DOCTOR ELMORE CALLAW 
THRASH 
Dr. Klmore Callaway Thrash (| 


low) died at Boulder Crest, -\t 
Ga.. on June 22, 1931, 1n his 
fifth vear. \Ithough the end 


suddenly, it was not unexpect 


six months before he had dey 


a partial occlusion of a corot 
tery. As an evidence of his d 
to duty and of his loyalty 


friends. shortly before his de 
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nded the recent meeting of 1 euls lit whicl . 
rican Medical .\ssociation as forgett e—| was probably bette 
iber of the tlouse Ol Deleg ites know I thet 7) sik 1 in 
r to serve as the representati S 
medical profession of Georgi 2 
is return he was confined to his prot tlanta presented to th 
e up to the time of his deat] ( 
Thrash was born in Meriwethe - et rtrait bust of 
tv, Georgia, o1 kebruary . ht ute to hi es to 
7 tle was graduated with ho ! to 1 
the University of louis 
lo \lediem ISO! i 
das president ¢ the leu ) ( be 
Il \ledical Soci (| 
al .\ssociation (seo ans 
irl lite 1) hrasl re dl l 7 . 
e the \ledical \ssociati \ ( : 
ia urging the establishment \ 
Board of Healtl [his at 
so much attention that it was 
In pamphlet form and dis 
among the voters of the = St 1) 
fter this the eC] efficient ' 
la otate Doar { Healt] \ ( ’ 
] 
gos Dr. Thrash was ele ( ( t 
sor ot Pathology md ba \ 
in the Atlanta School ot Me ) I 
d he served in tl pacity Ww 
n which year he was elected \rl ( 
sor of Diseases of the Che late : 
( tlanta Medical College i 
) Thrash always took a leadu Cc fF l 
the various activities otf t ublication t iitat 
tate and national medical ass ou \ “ 
\t these meetings he always I 
r what was right, even if he Was el of tl \1 | 
lone lle read numerous Coll Vl : n November 
ling with pathology, bactet / ) 
ind imternal medicine hetore 
societies throughout the D LN 
his views alwavs commat ) \ 
ntion. Being a fluent speaker 





alert mind, and 
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Dr. Winter was born in Brooklyn, 
July 7, 1868, attended Brooklyn High 
School and later received his medical 
degree from New York University in 
1892. He pursued postgraduate study 
in Munich, Nancy and Paris. He 
formerly held appointments as _ in- 
structor in neurology at the Univer- 
Medical 
College, associate in anthropology at 
the Pathological Institute of the New 
York State Hospitals for the Insane, 


sity and Bellevue [lospital 


and attending neurologist at the Uni- 
Dr. Win- 
ter served during the World War; he 


versity and Bellevue Clinic. 


was formerly president of the Loard 
of Kducation of Cornwall. At the 
time of his death, he was consulting 
neurologist to Cornwall and St. Luke’s 
Hospitals. 

Dr. Winter was ex-vice president 
and ex-president of the Orange Coun- 
tv Medical Society, a member of the 
Medical Society of the State of New 
York, a Fellow of the American Med- 
ical Association, and a member of the 
\merican Association for the  Ad- 
vancement of Science. He had been 
a Fellow of the American College of 
Physicians since April 10, 1917. He 
was the author of many articles, pub- 


lished in leading medical journals. 


DR. EDWARD P. SCHATZMAN 

Dr. Edward P. Schatzman ( Asso- 
ciate), Pittsburgh, Pa., died July 27, 
IQ3T, of heart disease ; aged 55 years. 
Dr. Schatzman was a_ graduate of 
Western Pennsylvania Medical Col- 
lege, Pittsburgh, in 1900. He was a 
memher of the Nu Sigma Nu Frater- 
County Medical So- 


nity, Allegheny 

















ciety, Pennsylvania State Medical 
sociation, and the American Medical 
Association. He had been an Asso- 
ciate of the American College of Phy- 
sicians since April 3, 1923. His prac- 
tice had long been limited to internal 


medicine and diagnosis. 


DR. JOSEPH WITHAM YOUNG 

Dr. Joseph Witham Young (<Asso- 
ciate), Toledo, Ohio, died July 14, 
1931; aged 54 vears. 

Dr. Young received his B.S. de- 
gree from Cornell University in 1899, 
and his M.D. degree from Columbia 
University College of Physicians and 
Surgeons, 1903. [rom 1905 to 1906, 
he did postgraduate study in patholog) 
and in internal medicine at the Uni- 
versity of Berlin, and during 1919 1n 
internal medicine at Harvard Univer- 
sity Medical School. 


i911, Dr. Young resided in New York 


from 1go6 to 


Citv, where he was assistant to the 


ut-patient Department of Bellevue 


Hospital and assistant in the Medical 
Department of the Vanderbilt Clini 
He had been a member of the staff of 
the Robinwood Hospital of Toledo 
since 1O18. 

the 


Dr. Young was a member ot 
Phi Delta Theta medical fraternity, a 
member and ex-chairman of the med 
ical section of the \cademy of Medi 
cine of Toledo, a member of the Ohio 
State Medical Association. Northert 
Tri-State Medical Association, North- 
western Ohio Medical Associatiot ind 
a Fellow of the American Medical -As- 
sociation. He had been an Associate 
of the American College of Physicians 


since April 3, 1922. 
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